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DECEMBER 14, 1933 


TOWARD RECOVERY 


[ Nearly two million men have found jobs on Civil Works 
‘\ projects and more will soon be employed. The workers 
are earning fair wages through labor on useful betterments. 
This is real relief. Coming after months of ineffective efforts 
to get public works construction started, it testifies to the fore- 
sight and energy of the Civil Works Administration. 


(( But what the CWA is bringing about is only relief. It 
‘is not a step toward recovery. Civil Works lulls to sleep 
the self-reliance and initiative of local communities, and does 
little to restore life-giving flow in the channels of industry and 
business. Recovery cannot be attained in this way. As before 


it must be sought by driving, intensive prosecution of public 
works construction. 


(( The PWA movement is now slowly accumulating mo- 
\. mentum. Within a few months its effects will begin to tell. 
Already, however, its resources are nearing exhaustion. Shall 
the work now come to anend? No! Congress undoubtedly will 
see that the fund is increased. But in doing so it should inject 
into its administration something of the speed now found in the 
Civil Works program, if the enlarged fund is to prove effective. 


(( These are the self-evident fundamentals of the new 
program: That it be sound, free of pork and from city 
pauperization; that all its operations shall be in useful and 
needed work in the public interest; that it bring into action the 
structure and machinery of industry and trade—for unless 
they be revived there can be no recovery; and, most important 
of all, that it be quick in action. 


‘Tue MODERN MAIN ROAD ... A review 


based on a countrywide survey 
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(Above) 





Mixins plant of the Healy-Tibbits Com 
pany. on the Oakland-San Francisco Bay Bridg: 
The pipe line of the portable Fuller-Kinyon Pum; 
ing System, which unloads box cars, is indicat 
Ww the arrow 


(Left) Plant of the Pacifie Coast) Aggregates 
Company. on the Marin side of the Golden Gat 
Bridge Cement is unloaded from barges by 
portable Fuller-Kinyon Pump, and conveyed to a 
2000) barrel storage bin The stationary pump 
below this bin conveys to two mixer bins, or to 
another 2000 barrel storage bin. The portabl 
pump is also used for recovering cement from the 
sccond storage bin. 


Fuller-Kinyon Pumps for bulk cement are play- 
ing a conspicuous part in the World’s greatest 
projects—on the greatest bridges, dams, build- 
ings. terminals and other concrete structures. 
The economy and convenience that they have 
offered to contractors on these and an impressive 
number of more modest jobs have made them 
basic equipment in temporary and permanent 
mixing plant design. 

Our new bulletin illustrates the application of 
stationary and portable Fuller-Kinyon Pumps 
to all classes of construction service. 





Above! Plant of the Pacific Coast Aggregates, Inc., at the 
rt Point side of the Golden Gate Bridge, showing one of the 
bulk cement barges 


Chicago: 1118 Marquette Bldg. 


(Below) View of the same plant The portable Fuller-Kinyon 
Pump, whieh unloads barges, is connected to the flexible hose 
(1) and pipe line C2) leading to a storage bin over a stationary 
pump The stationary pump conveys to the two large storage 
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Sanitary Improvement Program 
Solves Pollution Problem 


Preliminary treatment plant at Findlay, Ohio, provides 
for subsequent additions to care for secondary treatment— 
Sewer rental, based on water consumption, pays for operation 


straightening and an intercepting- 

sewer and sewage-plant construc- 
tion has recently been completed in Find- 
lay, Ohio. The plant was designed to 
clear up the polluted condition of the 
Blanchard River, into which the city’s 
untreated sewage has been discharged 
for years. It is being operated with 
funds from sewer rentals. 

Featured in the design of the inter- 
cepting system are  float-controlled 
stormwater regulators, a bypass control 
chamber which permits diversion di- 
rectly into the river during flood stages, 
and the straightening of the Blanchard 
River channel past the sewage-plant site. 
A low dam in the river simplified the 
design of the interceptors, as the exist- 


A COMBINED project of river- 


By T. B. Henry 


H. P. Jones & Company, Consulting Engineers, 
Toledo, Ohio 


ing sewers discharged below the dam. 
Sewage flows are extraordinarily high 
due to a great amount of groundwater 
infiltration. Due to the financial limita- 
tions, the present plant was built to 
accomplish primary treatment only, but 
provision has been made for subsequent 
secondary treatment by the activated- 


Fig. 1—General view of the Findlay, Ohio, 
sewage-treatment plant. In the foreground 
are the two settling tanks, with sludge- 
removal equipment in service. In the back- 
ground are the glass-covered sludge-drying 
beds and the grit chamber. The earth- 
covered digestion tank, surmounted by a 
small building, can be seen over the roof 
of the garage building at the right. 


sludge process. In the treatment works 
there are the following units: an in- 
cinerator that can be either oil- or gas- 
fired, three automatically controlled hori- 
zontal sewage pumps, chlorine equip- 
ment for odor control, a concrete heated 
digestion tank and glass-covered sludge 
beds. 

The Blanchard River, which runs 
through the city, drains an area above 
Findlay of about 340 square miles. A 
large proportion of the area is tapped 
with impervious clay, and this condition 
brings about rapid concentrations of 
precipitation and high rates of flow in 
the river after rain storms. Conversely, 
in dry seasons there is only a low slug- 
gish flow. Records of streamflow in- 
dicate that for periods of two to nine 
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months in each year the average daily 
flow is insufficient to provide sufficient 
dilution for disposal of sewage without 
treatment. 

Existing sewers have been built almost 
entirely on the combined plan. Outfalls 
are located at mean river elevation and 
are thus subject to overflow and backing 
up in their lower portions at time of 
high water. It was impossible to design 
economical works to provide for the in- 
terception of the dry-weather flow at all 
stages of the river, so after a study of 
conditions it was decided to provide 
means for bypassing the treatment plant 
and allowing the flow to go directly into 
the river when the water level rises to 
El. 759.3, at which stage the river dis- 
charges 1,400 sec.-ft., an ample quantity 
to provide satisfactory dilution. 


Interceptors 


Under the plan adopted, an intercept- 
ing sewer system has been built which 
collects the dry-weather flow from’ the 
combined system and carries it to the 
treatment-plant site. Diversion weirs 
have been built in the sewers, with con- 
nections to the interceptors. In two 
cases, where the connections required 
were of comparatively large size, storm- 
water regulators with float-controlled 
shut-off gates were provided. 

A low dam in the river holds back 
water in times of low flow to provide 
cooling water for the local power com- 
pany. This dam raises the water levels 
6 to 8 ft. through a part of the city, and 
as a consequence the sewers for the 
most part had been built to discharge at 
least the dry-weather flow below the 
dam. Such an arrangement simplified 
the design of the new interceptors by 
reducing the lengths of line required. As 
finally constructed, it was necessary to 
provide diversion facilities at only nine 
points to divert all the dry-weather flow 
into the interceptors 

The interceptors are circular sewers, 
ranging in diameter from 15 to 36 in. 
A 42-in. bypass into the river was built, 
with control chamber in the dike sur- 
rounding the treatment-plant site. Sluice 
gates allow the sewage to be diverted 
into the river when the water level 
reaches the proper stage. 

The sewage-plant site is a low-lying 
area formerly surrounded on three sides 
by a U-shaped bend in the river. As a 
part of the improvement program the 
river channel was straightened by elim- 
inating the bend. This improved the 
river bed and made the site more easily 
accessible. For protection against flood- 
waters, the plant is entirely surrounded 
by a dike, the top of which is above the 
highest flood level of record. 


Basis of design 


Findlay is a city of 19,000 people. An 
examination of past census records and 
of factors influencing growth indicated 
that it would be reasonable to assume 
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Fig. 2—Findlay sewage-works consists of 

preliminary settling tanks, digestion tank, 

incinerator for screenings and grit, and 
sludge bed with glassover. 


that the population in 1960 would ap- 
proximate 35,000 people. Determination 
of sewage flows to be expected was 
made by gaging and estimates. The 
necessary allowance for groundwater in- 
filtration brought the figures for average 
and maximum flows to higher values 
than would ordinarily be expected. 

The following estimated populations 
and sewage flows by decades to 1960 
were used as the basis of design. 


Year Population Flow in M.G.D. 


Aver. Max. 
1932 19,000 3.5 7.0 
1940 25,000 4.0 8.0 
1950 30,000 4.5 9.0 
1960 35,000 5.0 10.0 


Pretreatment only 


The present installation provides pre- 
liminary treatment only, by means of 
plain sedimentation and separate sludge 
digestion. The units of the plant are as 
follows: bar screen, screenings incinera- 
tor, sewage pumping station, chlorine 
equipment, grit-removal chamber, set- 
tling tanks, overflow chamber, sludge 
pumps, digester and glass-covered sludge 
beds. The bar screen, pumps, grit cham- 
ber and settling tanks were designed for 
1960 requirements, and the digester and 
sludge beds were designed to serve until 
1940, when they will have to be sup- 
plemented by duplicate units. 

Secondary treatment in the future by 
the activated-sludge process has been 
planned for. Plans were drawn for the 
first aeration unit, designed to take care 
of the present population. Bids were 
taken on these secondary works under a 
separate schedule at the same time that 
bids were received for the primary units. 
However, financial considerations made 
it advisable to defer construction of the 
secondary works until a later date. 
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chamber 


The bar screen and the screenings in 
cinerator are housed in the garage build 
ing. The screen is 6 ft. wide and i- 
made up of §x3-in. bars, 9 ft. long, set 
at an angle of 45 deg., with }-in. open- 
ings. It is manually cleaned. Screen 
ings are loaded into metal buckets and 
hoisted 10 ft. by means of a small mono 
rail crane to the incinerator floor. The 
incinerator has a capacity of 48 cu.ft. pe: 
day. It is arranged to use either gas or 
oil for fuel, the intention being to use 
excess gas from the digester in normal 
operation. 

From the screen the sewage flows to a 
pump-suction well in the main building. 
Here also are grouped all the pumps and 
meters for handling sewage and sludge, 
boilers for heating the plant and the di 
gestion tank, circulating pumps, trans- 
formers and switchboard. Provision has 
also been made for the future installa- 
tion of air-filter equipment, blowers ani 
return-sludge pumps for secondary treat- 
ment. In the superstructure of this 
building are the office, laboratory, toilet 
and locker rooms and the chlorine 
room. 

The sewage is pumped by three hori- 
zontal, trash-type, motor-driven centrii- 
ugal pumps, 3-, 4- and 5-m.g.d. capac- 
ity, respectively. They operate against 
an average total head of 22 ft. The 
operation of the pumps is controlled by 
a float-operated selector switch, which 
starts and stops the pumps in proper 
order or combination as the rate ot 
sewage flow rises and falls. The pumps 
may also be operated by independent 
controls if necessary. An automatic 
vacuum-priming system includes two 
motor-driven vacuum pumps, each wit! 
a capacity of 15 cu.ft. of free air per 
minute at a 20-in. vacuum. The vacuum 
system keeps the pumps continually 
primed for instant use. 

The pumps deliver the sewage 
through a 24x14-in. venturi meter to the 
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grit chamber. Just beyond the meter 
provision is made for the introduction of 
chlorine through two machines of the 
solution typé, each with a capacity of 
350 Ib. per day, providing for a max- 
imum treatment of 15 p.p.m. for a 5- 
m.g.d. flow. Chlorine will be used for 
odor control only. No provision is made 
for sterilizing the final effluent. The 
grit chamber is a 20 ft.-square, mechan- 
ically cleaned tank, equipped with a grit- 
washing device of the mechanical-rake 
type. The rake discharges the cleaned 
grit on a platform, from which it is 
loaded into a truck and hauled away to 
be used for fill. The detention period 
through the chamber at maximum flow 
is 4 minute. A stop gate permits by- 
passing the grit chamber and turning 
the sewage directly into the settling 
tanks whenever desired. 

From the grit chamber the sewage 
flows to the settling tanks. These tanks 
are two in number, 50 ft. square with 
104-ft. total and 9-ft. effective side 
depths. They are designed to give a 
detention period of 14 hours at a 5- 
m.g.d. flow. Mechanical cleaning equip- 
ment of the traction-driven type concen- 
trates the sludge in a cone at the center 
of the tank bottom. The effluent from 
the settling tanks flows first through an 
overflow and bypass chamber and thence 
through the outfall control chamber to 
the river. The overflow and bypass 
chamber will serve, by means of an ad- 
justable weir and gates, when secondary 
treatment is installed, to control the flow 
to the secondary units and to limit the 
flow to any desired amount. The out- 
fall control chamber houses a sluice gate 
and a flap valve, which prevent flooding 
of the plant during high water in the 
river. 


Digestion tank 


Sludge is pumped from the settling 
tanks to the digester by means of two 
4in. motor-driven plunger pumps. One 
is a 50-g.p.m. simplex unit and the other 
a 100-g.p.m. duplex. This equipment is 
located on the pump-room floor of the 
main building. 

The digester is a circular tank, 70 ft. 
in diameter, with 194-ft. side-water 
depth. It is equipped with an agitating 
mechanism that revolves two sets of 
blades, or arms, attached to a central 
vertical shaft. One set is located at the 
top of the tank to break up the scum, 
and the second is located at the bottom 
and serves to thicken the sludge and 
push it toward the outlet at the center. 
The top of the tank, upon which the 
mechanism and the housing is supported, 
is a reinforced-concrete dome, 70 ft. in 
span with a rise of 6 ft. 9 in. The 
thrust from the dome is taken at the 
side walls by 36 1-in. steel rods, pre- 
stressed by means of turnbuckles em- 
bedded in concrete. The sides of the 
tank are banked up with earth, and the 
top slab in insulated with a layer of 
12-in. building tile embedded in cinders 


over which is a layer of earth varying 
from 9 in. in depth at the center to 3 ft. 
at the side. 

The tank is heated by hot water flow- 
ing through four turns of 24 in. pipe 
hung on the side walls. The water- 
heating system is located in the boiler 
room of the main building. Two boilers 
are provided to generate steam for heat- 
ing the digester and the buildings. One 
is gas-fired, and the other is equipped 
for both gas and oil. Steam from either 
boiler is used in a heater to raise the 
temperature of the water to heat the di- 


Fig. 3—Three automatically controlled cen- 

trifugal pumps lift the screened sewage to 

the grit chamber. Space has been left in 

the pump room for a future installation of 
blowers. 


gester. The hot water is circulated by 
means of two small motor-driven centrif- 
ugal pumps also located in the boiler 
room. 


Sludge glassover 


Digested sludge is drawn by gravity 
from the digester to the sludge-drying 
beds. The beds are glass-covered and 
have an area of 12,500 sq-ft., or 0.5 sq.ft. 
per capita for 25,000 population. Four 
beds are provided, each 20 ft. wide and 
157 ft. long. An overhead monorail 
track, carrying a 25-cu.ft. side-dump 
bucket, runs over the center of each bed 
for transporting the dried sludge out- 
side, where it may be dumped directly 
into trucks. 

Careful attention was given to obtain 
a pleasing appearance both outside and 
inside the buildings. The grouping and 
architectural treatment of the buildings 
and the neat finishing of the concrete 
structures contribute to an attractive 
layout. Superstructure exteriors are of 
rough-textured brick in two tones of 
red, finished with cut-stone copings. 
The interior walls are made of buff 
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colored glazed brick tile, presenting an 
attractive and easily cleaned surface 


Financing 


Construction costs ot the project 
totaled $306,000, divided as follows: in 
terceptors $108,000, treatment _ plant 
$198,000. The work was paid for out ot 
the proceeds of the sale of general ob- 
ligation bonds. 

To provide funds for operation, a 
sewer-rental ordinance was set up. 
Charges are made on the basis of water 





consumption, and the two services, water 
and sewage treatment, are billed to- 
gether. The rates charged for sewage 
treatment operation are as follows: 
$0.20 per month minimum for 300 cu.ft. or 
0.04 oe ate cu.ft. for next 1,700 cu.ft. 
0.03 per 100 cu.ft. for next 2,500 cu.ft. 
0.02 per 100 cu.ft. for next 3,500 cu.ft. 
0.01 per 100 cu.ft. for all over 8,000 cu.ft. 
Shutdowns since starting operation in 
January have been frequent, due to un- 
usually high water, but the operating 
results have been highly satisfactory. 
No detailed records continuous over an 
appreciable period of time are yet avail- 
able, but daily records indicate that the 
plant is operating efficiently. Gas is 
being produced in sufficient quantities to 
use under the boilers, and digestion was 
started without undue foaming troubles. 
The operation of the plant is in charge 
of Ben Barton, as chief operator, under 
Otto C. Gohlke, city engineer, who is 
also superintendent of the sewer depart- 
ment. H. P. Jones and Company, en- 
gineers, of Toledo, Ohio, prepared the 
plans and supervised the construction 
of the interceptors and treatment plant. 
Frank George, of Youngstown, Ohio, 
was the contractor on the interceptors, 
and the A. Bentley & Sons Company, of 
Toledo, Ohio, were the contractors on 
the treatment plant. 





HE MAIN ROAD has passed 
through many phases. The mod- 


ern phase began with the inven- 
tions of Macadam and Telford. These 
greatly improved road surface and 
structure but brought little change in 
the fundamental plan of the road. Simi- 
larly when waterbound macadam gave 
way to the more stable bituminous, brick 
and concrete surfaces, the line, grade 
and roadway elements remained sub- 
stantially unchanged. But, with con- 


tinued use of hard surfacing, change in 
the plan of the road began to emerge. 
The new surfaces brought with them 
the elements of greater cost and greater 
permanency. Preservation of invest- 
ment and the longer life period pointed 
logically to improved line, grade and 
roadway. A rapid increase in volume, 
weight and speed of traffic brought by 
the motor vehicle focused attention 
further on line and grade, as well as 
surface, as factors in traffic economy 
and safety. Then, as roads were im- 
proved, traffic grew to exceed their 
capacity, and the necessity of planning 
for roadway growth was forced upon 
the roadbuilder. Thus the main road 
entered a new development phase, that 
of improving the fundamental plan of 
the road as well as its surfacing. 
Within a brief period the conception 
of road-engineering design as primarily 
a problem in surfacing has advanced to 
a conception of the road as a progres- 
sively developing structure, the growth 
of which must be prepared for in the 
fundamental elements of line, grade and 
roadway profile. This does not mean 
that design of surfacing is being disre- 
garded. Instead, it is receiving at pres- 
ent the most study ever devoted to it, 
and the results of these studies are being 


Today’s Perfected Main Road 


Main-road engineering has developed from specialization in design and 
construction of surfacing to include replanning the fundamental elements 
of the road to permit its capacity to be expanded with increased traffic 


By Charles S. Hill 


Associate Editor, Engineering News-Record 


introduced in practice more actively now 
than ever before. 

Altogether the main road, as the road- 
building year of 1934 begins, represents 
quite different engineering objectives 
than it did a few years or even a year 
ago. It is a better engineering structure 
and a better tool of transportation. What 
then is the modern main road? It obvi- 


= 
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Refinement in highway grade-separation 

characterizes the perfected main road, as 

shown by this prairie state example of a 
two-lane crossing. 


ously is not any traveled way that has 
main-road functions because these ways 
differ widely. Similarly it is not the 
superhighway. Rather it is the repre- 
sentation in design and construction of 
the road engineers’ conception of 
the practicable, ideal, general-service 
thoroughfare for main-road travel. 
The individual main road rarely ex- 
presses this distinction in all its ele- 
ments. In the following discussion, ele- 
ments from many modern main roads 
have therefore been selected to present 
a practicable ideal of modern main-road 
practice. Also trends and general prin- 
ciples of practice are emphasized rather 
than details of structure or procedure. 
The sources of information have been 
reports of practice from virtually all 
states, interviews with state highway 
department engineers and personal in- 
spection of main roads in many states. 


Line and grade 


INE AND GRADE as considered 
here refer only to horizontal align- 
ment and vertical profile. Except right- 
of-way, line and grade are the only road 


elements for which permanency can 
insured in the original design. All other 
elements—roadbed, surfacing, ditc! 
and slopes—can be given only limit 
life. In the modern main road, ther:- 
fore, design is directed to line and gra‘le 
that will be final. This may be stated «, 
the first principle of practice. Com- 
pliance with it is diligently striven { + 
in the best recent line and grade design. 
Direct line and low grades are esse: 
tials. Their realization is ordinarily 


task of rectification. The modern main 
road is fixed as to direction amd general 
alignment because a road already exists, 
and there are few instances in which 
complete departure from an established 
travel thoroughfare is allowable or 
economically justified. The main rea- 
sons are (1) a real investment exists in 
the old road right-of-way, cuts and fills. 
roadbed materials and drainage struc- 
tures, on which little can be realized ii 
the road is abandoned; (2) the owners 
along the road have a vested right not 
to have the main road taken away from 
them; and (3) only exceptional traffic 
demands warrant investment in a com- 
pletely new road. 

Rectification of line and grade, how- 
ever, is universally recognized in pres- 
ent practice as a basic element of mod- 
ern main-road construction. Practice 
sets no standards. Each road is consi<- 
ered a separate problem, and the solu- 
tion is individual to that road. System 
requirements enter into consideration. 
but they have relation more to the cla: 
sification of roads for improvement than 
to the solution of the problem of the 
individual road line and grade. This 
problem involves (a) engineering 
economics and (b) safety of travel. Both 
are vital factors in rectification practice. 
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Disregarding details of technical solu- 
tion, general procedure takes about the 
following lines. 

Classification of the road as to its 
present and future traffic importance in 
the state and interstate road system is 
determined. This is the exercise of 
judgment based on careful traffic sur- 
veys and a careful appraisal of future 
tributary business development and con- 
sequent growth of through and _ local 
traffic. The traffic survey, being about 
the only source of quantitative facts, is 
regarded as highly important. Briefly, 
the first rule of rectification (making 
right) in practice is: Precede improve- 
ment by a thorough traffic survey and a 
classification of the route. With these 
determinations established, policies can 
be formulated for the individual road 
as to limitations of line and grade. 

The first step is a survey of the exist- 
ing road, and by “survey” is meant far 
more than an instrumental determina- 
tion and mapping of line and grade. 
The survey required includes: (a) exist- 
ing physical structures such as character 
of roadbed and surfacing, character and 
adequacy of culverts and bridges, char- 
acter and number of intersections, en- 
trances and railroad crossings; (b) con- 
struction conditions such as character of 
soil and prevalence of rock, amount of 
clearing and grubbing, existence of 
marsh areas and location and extent of 
materials available for construction; 
and (c) general engineering conditions 
such as stream crossings, topography as 
affecting widening, straightening and 
curve superelevation, and possibilities 
and expense of additional right-of-way 
for widening or new right-of-way for 
straightening, cutoffs and bypasses. 

The foregoing may be regarded as 
the essentials of the survey for economic 
appraisal. The survey for travel safety 
and convenience carries the list of items 
to the determination of sharp, abruptly 
vertical, unwidened and _ unbanked 
curves, curves approaching bridges and 
underpasses, narrow bridges, blind 
crossings and intersections and short 
sight distances. In modern main-road 
practice the survey of danger points is 
given an importance scarcely subordi- 
nate to the survey of data for economic 
appraisal of warranted improvement. 

Actual design of line and grade is 
controlled by the findings of these 
factual surveys. Keeping to modern 
main-road standards, a preliminary line 
and profile are laid down on the old 
route plats. The two lines and profiles 
are studied in the light of the survey 
data and a new line and grades are de- 
termined, holding as close as physical 
conditions and justified expenditures will 
allow to the ideal line and grades. The 
result is not line and profile that would 
be laid down with no old-route limita- 
tions; it is a compromise, but one that 
can ordinarily be brought remarkably 
close to the ideal. In general, while 
‘esign shows latitude in particulars, it 
oes no violence to basic principles. It 
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is continually a surprise how moderate 
are the alterations needed to bring old 
roads into reasonable conformity with 
modern standards of line and profile. 
This is of course more particularly true 
of plains country than of mountain 
regions, where commonly old trails that 
have developed into roads require very 
important changes of line to satisfy 
modern design standards. 

In thinking of line and grade stand- 
ards for the modern main road, there 
should be no picture of close definition. 
Rational design of these elements is not 
attainable with the present fragmentary 
balance sheets of the highway as a tool 
of transportation. Considerable has been 
done to fill the gap in respect to the 
bearing of line and grade on vehicle 
operating costs, and this knowledge is 
widely applied in present-day design. 
But mainly line and grade design is the 
application of originality and engineer- 
ing judgment in fitting a plan to meet 
an individual situation without violat- 
ing recognized fundamental principles. 

In alignment, directness and safety 
are words that epitomize the funda- 
mental principles. This is not a text 
for determining values of line shorten- 
ing, but it is obvious that directness of 
line has a value in reduced vehicle mile- 
age and reduced mileage to be con- 
structed and maintained. It has as 
plainly a safety value because of curve 
reduction and extended sight distances. 
In line design, modern main-road prac- 
tice regularly seeks directness and safety 
by cutoffs to eliminate kinks and bends, 
bypasses to avoid towns and cities, re- 
locations to avoid railway crossings and 
straightening of bridge and underpass 
approaches. Shortening of line ordi- 
narily is so bound up with grades and 
safety that its value in time and cost 
saving to vehicle operators is a pretty 
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uncertain estimate; in various states 
such savings are estimated at from 5 to 
8c. a vehicle-mile. 

The principles governing curve align- 
ment in modern road practice are to 
keep the curve as nearly as possible flat 
enough so that no reduction of vehicle 
speed is necessary in rounding it, and 
where sharper curves have to be used 
to introduce adequate superelevation, 
and in vertical curves to adopt such 
flattening as will afford adequate sight 
distance for safety. In general, a 3-deg. 
curve is considered to be as sharp as is 
safe without superelevation, and 500 ft. 
is thought to be the minimum sight dis- 
tance on vertical curves at crests. The 
modern main road rarely violates these 
principles, 

The practices governing the de- 
gree of superelevation and the amount 
of widening are considered under road- 
way profile. In curve alignment, past 
highway practice has commonly disre- 
garded transition spiraling or easement. 
This refinement of curve development is 
receiving more definite consideration in 
current main-road location. 

The design of economic grades is a 
complex problem whether for rectifying 
existing road profile or for new loca- 
tion. In modern main-road practice the 
outstanding advance is definite direction 
of design to ensure economical trans- 
-portation service rather than the utmost 
economy in construction. This involves 
as essentials the determination of char- 
acteristics of traffic and the analysis of 
grade influence on  vehicle-operating 
costs. Traffic surveys and recent ex- 
perimentation on vehicle-operating ef- 
ficiency and cost are furnishing much 
fundamental information that is being 


consistently utilized. The technical 


procedure is not a part of this discus- 
sion, but attention to vehicle-operating 
economics is bringing into consideration 
in highway-grade design questions of 
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ruling grade, compensating grade, 
momentum effects, vehicle resistances 
and other influences long considered in 
railway-grade design. 

While these advances are distinctly 
recognizable in modern highway-grade 
design practice, they have yet an ele- 
ment of tentativeness. Characteristics 
of traffic on highways are rather inde- 
terminable. Automobile traffic is pre- 
ponderant without question, but busi- 
ness-vehicle traffic is developing; what 
grade modification may be justified to 
serve bus and heavy truck and trailer- 
train traffic is a real question. Nor can 
construction costs of cutting down 
grades or costs of lengthening line to 
avoid grades be minimized as still im- 
portant factors in grade design. Withal, 
the fact remains, however, that modern 
grade design is recognizing more dis- 
tinctly the economy of transportation 
service as a controlling factor. 

In this summary of modern road line 
and grade design, surveying and com- 
puting procedures have been given no 
place; they are various and are all 
within common engineering knowledge 
and capacity. To summarize briefly, the 
fundamental findings are: (1) Traffic 
surveys and classification of road are the 
first step in planning. (2) Directness 
and safety are the controlling factors of 
line location. (3) Line and grade de- 


sign, showing latitude in particular, 
keeps close to basic general principles. 
(4) Superelevation and easement are 
essential elements of curve location. (5) 
Grade design is directed increasingly 
transportation 


toward economics of 
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service. (6) All line and grade plan- 
ning has to be adapted largely to topo- 
graphical and financial conditions. 


Roadway profile 


OADWAY PROFILE shows the 

most marked change of any of the 
elements of the modern main road. As 
considered here, roadway embraces all 
dimensions and structures between right- 
of-way boundaries, except pavement, 
bridges and culverts. Its modern char- 
acteristics are distinctively a much 
greater width and more gentle profile of 
cross-section for normal run of road, 
with special expansion of these elements 
on curves and fills and at intersections, 
entrances and railroad crossings. 

The modern right-of-way is wide. 
The old four-rod strip between farm 
fences no longer has a recognized place 
in the make-up of the main road. An 
80-ft. right-of-way is the minimum ac- 
cepted other than by compulsion; a 
100-ft. right-of-way is commonly 
sought; and at intersections, road en- 
trances and approaches to cities a 125- 
ft. and wider right-of-way is held es- 
sential. These widths are based on the 
theory that the main road is a laterally 
expanding structure and that the right- 
of-way is the only provision for expan- 
sion that may be fixed permanently at 
the beginning. But while the wide 
right-of-way is primarily to permit 
roadway expansion, it permits a cross- 

Pavement and roadway sections display the 


flat slopes and rolling profiles that char- 
acterize today’s main road. 
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section of gentle slopes that contribut 
to safety and to ease of maintenace. 

Definition of current practice 
cross-sectional profile is given by t! 
accompanying illustrations. Two di 
tinctive features are the smoothly rol 
ing across-road profile and the width « 
roadbed between inner slopes an 
ditches. Virtually, the graded roadh: 
of the two-line paved road gives an ad 
ditional stabilized-earth travel lane o 
each shoulder and provides, when trave! 
warrants it, for expansion of the paved 
road width to three or four lanes. A 
safety measures, the wide, gently-sloping 
shoulders have obvious efficiency that 
is reinforced by the flat ditch cross-sec 
tions and side slopes of cuts and fill. 
These slopes of 1 on 3, or flatter, almo- 
permit of safe driving anywhere on th 
cross-section except at the deeper cut 
and fills. 

The advantages of wide and gent 
rolling cross-section to the maintenanc 
engineer are plain. Protection from th: 
removal of snow are easier tasks: in 
cuts particularly there is increased roo: 
for side-of-road snow disposal. Th 
gentle slopes reduce speed of runoff and 
can be planted to cut down wind drift 
and erosion by rainfall. Machine grad- 
ing and mowing can keep ditches dressei] 
and clear of weeds. While greater 
widths have to be kept in order, thi- 
added area is compensated for by th 
increased spread and speed of machin 
operations. 

Normal run-of-road cross-section, 
which has been so far considered, is 
commonly modified by increased width 
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on curves and high fills and at intersec- 
tions and approaches. At curves the 
roadbed is graded to superelevation and 
widened by an amount corresponding to 
the degree of the curve. Practice is 
not at all uniform, but extra roadbed 
widths run from 2 to 8 ft. and super- 
elevations from 4 to 1 in. per foot width, 
depending on pavement design practice. 
The roadbed grading on curves in re- 
spect to widening and superelevation is 
merely the fitting of the foundation to 
the anticipated superstructure of pave- 
ment. 

This is similarly the situation at 
intersections and approaches, but here 
requirements for storing and redistribut- 
ing interrupted traffic streams introduce 
other needs for grade widening beyond 
the normal. 

Design of roadway for the modern 
main road involves, first, wide right-of- 
way and, second, utilizing that right-of- 
way to develop a cross-section with a 
smoother profile and wider roadbed, 
ditches, cut and fill slopes and roadside 
development zones. Both have definite 
objectives: (1) The capacity of the 
road can be expanded by adding to what 
has been constructed without tearing 
down existing structure. (2) Increased 
width and smoother cross-section make 
a safer road for travel and one that can 
be more perfectly maintained. (3) 
Planting and roadside development can 
be undertaken without the hazard of 
being sacrificed when the capacity of 
the road has to be increased, 


Design of roadside 


N THE modern main road, appear- 

ance is as definitely an objective of 
roadway design as are utility and safety. 
As it involves other considerations than 
service and safety of traffic, it is dis- 
cussed separately. Esthetics, an ob- 
jective rather jibed at by practical road- 
builders for a long time, enters design 
thinking. : 

But “esthetics” does not express 
fully the thought controlling road- 
side design. A conception of utilization 
value as well as of esthetic pleasure is 
involved. Roadside planting, for 
example, is planned with a definite pur- 
pose of holding slopes, reducing erosion 
and lessening snow drift, in addition to 
beautifying the roadside. 

Roadside design from this viewpoint 
begins with wide right-of-way. The 
smoothly rolling across-road profile, 
which wide right-of-way makes possible, 
has esthetic value in itself. Besides, the 
gently curving planes are particularly 
favorable to planting and to the equally 
important task of keeping the growing 
vegetation neat and trim. Maintenance, 
in brief, is an essential element in the 
preservation of attractive roadsides, and, 
1S Stated, flat even slope planes encour- 
ige close maintenance by making it less 
dificult and expensive. Specific direc- 
tions for planting are not a part of this 


Above: Underpass type of grade-separation 
at road intersection in plains country. 


consideration. The trend in roadside 
design, however, is directly toward 
simplicity. 

Elaborate landscaping and _ flower- 


bedding, except at show intersections or 
parkway approaches to towns, are re- 
garded as neither a logical art nor a war- 
ranted expense. Tight hold is kept gen- 
erally of the theory of the road as 
primarily a utilitarian development in 
which ugliness is to be shunned and at- 
tractiveness sought, but not by plaster- 
ing the roadside with the horticulturist’s 
inventions. 

Roadside design, therefore, is the 
smoothing of the run-of-road sectional 
profile and also of the irregular spare 
plots of land at intersections and 
rounded corners and the planting of 
both with vegetation natural to the soil 
and vicinity and particularly with native 
grasses. This vegetation best holds the 
slopes from sloughing, gullying and 
erosion, is easiest kept trim’ and neat and 
fits perfectly into the off-road growths 
along the way. 

It-has been plainly indicated but 
should be emphasized further that a 
major consideration of roadway design, 
including roadside, is the maintenance 
of designed slopes. This is the function 
of planting, as much as is the covering 
of raw soil left by grading operations, 
with growths pleasing to the eye. 

A second truth to be grasped from 
modern main-road practice is that if ap- 
pearance of roadside is to be increased 
effectively, it is necessary that there 
shall be an attractive fundamental road- 
way design. This quality is given by 
the wide right-of-way that enables free- 
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Below: Wide roadway and_ typical 
smoothly dressed and rounded cut slope. 





dom in adopting a sectional profile of 
smooth-rolling curves and end planes. 


Shoulder and sub-base 


TTENTION to stabilized subgrades 
and shoulders is pronounced in 
modern main-road practice. Studies in 
soil stabilization have proceeded far in 
a few years in the laboratories of the 
Bureau of Public Roads and through 
laboratory and field work by state high- 
way departments, colleges and manufac- 
turers. As a result, knowledge of soil 
physics and means of testing soil con- 
stitution, as it determines suitability for 
pavement foundation and traffic wear, 
are practical working tools in the hands 
of the advanced roadbuilder. Road- 
builders too are using these tools with 
constantly increasing effectiveness. 
Subgrade stabilization has taken two 
general directions, fixating the natural 


soil by admixtures and replacing the 
unstable soil by one that is stable. As 
practiced, the two methods are not 


always clearly distinctive. In general, 
soil replacement is more common prac- 
tice, but rarely does it reach the magni- 
tude of considerable removal of the un- 
stable material. It more ordinarily con- 
sists in dressing the unstable soil with 
one that is stable, which by sealing 
and surface combination forms a stabi- 
lized crust. Combined with special pro- 


visions for drainage, this is the usual 
method of stabilizing subgrade; it is re- 
placement having an element of true 
stabilization. 

True soil stabilization is a process of 
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physical reconstruction. Virtually every 
soil has some of the elements, either 
friction elements or cohesive elements, 
that make a stable soil. Stabilization is 
the process of determining by analysis 
the elements of the natural soil, calculat- 
ing the additional elements needed for 
stabilization and supplying these ele- 
ments by admixture and incorporation. 
Control of moisture is a vital require- 
ment in stabilization, and drainage and 
often chemical treatment are parts of 





tance and provide space for vehicle 
maneuvering. It extends to the plan- 
ning of special intersection layouts and 
underpasses and bridges to separate 
grades. The extent of the crossing de- 


velopment is determined by integrating 
traffic intensity and topographic con- 
ditions. 

The most perfect intersection or cross- 
ing is the grade-separation, and it is 
sought to the utmost practicable extent 
in modern main-road planning. 


The 
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the process. Generally true stabiliza- 
tion has been less used than has soil re- 
placement, but it is growing in favor as 
the technical procedure is simplified and 
confidence in its practicability is es- 
tablished. 

In advanced main-road practice, grad- 
ing of roadbed as it involves creation of 
suitable foundation for pavement is pre- 
ceded by a soil survey. This may be a 
new determination of soil data by a field 
survey or an examination and appraisal 
of data from existing knowledge of soil 
character and behavior obtained by ex- 
perience with the present road. In no 
case is work undertaken lacking some, 
and generally rather complete, soil data. 

Width and slope have been mentioned 
as elements of shoulder design. Design 
of shoulders for traffic wear is equally 
outstanding in advanced main-road 
practice. The wide flat shoulder is con- 
ceived as a supplemental traffic way and 
not merely as a margin of width for 
safety and an abutment for the pave- 
ment edge. Travel uses the wide 
shoulder as a parking zone and more 
importantly as a lane for farm-team and 
tractor service. As a travel lane, 
stability and surface become necessary 
shoulder elements. The modern main- 
road shoulder construction is therefore 
low-type road surfacing, either stabilized 
earth or bitumen-treated sand or gravel. 
This construction has a secondary value 
in cutting down dust and wash. 


Intersections and crossings 
HE INTERSECTIONS of roads 


and road crossings of railways are 
emphasized parts of modern main-road 
planning. Consideration of them be- 
gins in establishing right-of-way, line 
and grade to avoid crossing, give direct- 
ness of approach, increase sight dis- 


problem is structurally the simpler for 
road crossings of railways as it in- 
volves no structures for traffic inter- 
change. Limitation of railway grade al- 
teration, however, often makes road-rail 
separation the more costly. The modern 
main-road_ railway-grade separation 
shows advance over conventional types 
of the past chiefly in more attractive 
and permanent structure; wider road- 
way for road traffic; straighter ap- 
proach line and easier grades, and a 
smother roadway profile. 

Distinct development is shown by 
modern main-road intersection practice. 
Considering the main road as a two- 
lane paved road, the functions of an in- 
tersection are to provide for an inter- 
change of traffic between the two roads 
and to provide for the crossing of four 
streams of traffic. The relative demands 
on these two functions vary at every 
intersection. One requirement may pre- 
dominate and the other be very small, 
or the two may be equal, or dominance 
may pass from one to the other as traffic 
develops. The possible permutations 
and combinations are many and the 
number does not remain constant. 
Standards of design and construction 
are therefore not contemplated in prac- 
tice. In a broad way, types or classes 
of intersections have been recognized 
and tentative design principles have 
been accepted. 

General classes are (1) Intersections 
at grade where interchange of traffic is 
small and provision for crossing traffic 
is the main objective. The common 
practice is to plan the approach roads 
to form a crossing plaza; with signals 
this type of intersection will pass safely 
a heavy traffic. (2) Intersections at 
grade where interchange of traffic is an 
important objective as well as traffic 
cross-movement. The circle intersection 
is the common form; its effectiveness is 
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greatest when more than two roads i: 
tersect. (3) An intersection with grad 
separation and interconnecting ram); 
for exchange of traffic. These interse 
tions have many forms and degrees . 
complexity; generally too they are e 
sentially heavy-traffic types and find 
place most often on roads of more th: 
two lanes. 

Inspection of advanced _intersectic: 
practice discloses the facts that each i) 
tersection is a separate problem requi: 
ing an individual solution; that plannin 
involves a careful analysis of present an 
future traffic; and that the plan mu- 
interpret and express the distinct pu: 
pose of the traffic. Rules of design tha: 
are generally expressed are: (1) Ext: 
leeway for maneuvering should be pro 
vided at the point of meeting of traffi 
streams; flaring, widening and corne 
rounding provide an approximation to 
plaza-like space. (2) All turns shoul! 
be arranged to be in the direction o 
traffic. Where there must be crossing 
of traffic streams it is arranged to lx 
accomplished in some distance unless 
the traffic streams are light in volume. 
(3) The physical layout should tend t 
induce proper traffic direction. Example- 
of the application of this principle ar 
the use of islands and local widening: 
By the skillful use of these device: 
traffic may be induced almost un- 
consciously to take proper routes in 
traversing the intersection. (4) Sign 
should plainly indicate the proper traffic 
movements, and the intersection should 
be lighted so that these movements may 
not be hampered by poor visibility. 


Concrete pavement 


HE BROAD CHARACTERISTIC 

of modern main-road concrete pave- 
ment design is that basic standard re- 
quirements are better understood ani 
are more purposefully provided. Both 
rational calculation and empirical rule: 
are employed, These are given differ- 
ent relative tmportance and are them- 
selves different in different states. Al! 
practice involves considerations of load. 
of temperature and moisture effects on 
concrete and of the influence of sub- 
grade support on slab stability. In gen- 
eral, design procedure includes, first. 
conversion of moving traffic loads into 
equivalent static load on which design 
should be based; second, determination 
of the probable modulus of rupture of 
the concrete from which the safe work- 
ing strength can be calculated; and 
third, based on knowledge of the criti- 
cal load of prevailing traffic, decision on 
slab cross-section. 

Formulas and methods of computation 
are not a part of this discussion. Two 
facts are to be noted, however: First. 
research and mathematical analysis in 
recent years have provided designers 
plentifully with design data and _ too!s 
for computation and are constantly 


being added to and perfected. Secon’. 
no such thing as a standard design 
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method or a standard design exists for 
all states. In fact, there is no single de- 
tail in which the practice in all states 
is in complete agreement. There are, 
however, widespread practices and basic 
features which have been adopted in a 
large proportion of the designs for con- 
crete paving for main roads, and these 
are briefly reviewed. 

Width—Recent examples of main- 
road pavement show none with fewer 
than two traffic lanes and few with a 
traffic lane width less than 10 ft. The 
modern main road has a 20-ft. pave- 
ment, and this holds. whether the pave- 
ment is concrete, brick or of a bitumi- 
nous type. With modern bus and mo- 
tor-truck-trailer traffic and with present 
high automobile speeds a pavement of 
two 10-ft. lanes is considered the 
minimum width for free traffic move- 
ment. . Widening of the pavement is 
universal on curves and at intersections 
and approaches. On curves the extra 
width ranges from 2 to 8 ft., depending 
on the degree of the curve. At intersec- 
tions the widening, determined by traffic, 
ranges from a moderate splaying out of 
the pavement into gentle approach 
curves to the addition of two extra side 
lanes for some distance approaching the 
intersection. On busy roads the four- 
lane intersection materially increases the 
number of vehicles that can start for a 
quick getaway when opposing cross- 
traffic opens a way. 

Cross-section—The modern main- 
road concrete pavement is of distinctly 
heavy cross-section. Most generally too 
it is of thickened-edge section, but a 
number of states having the best design 
traditions deny the merits of edge 
thickening and employ uniform-depth 
pavement. Whatever the slab type, 
however, the section, while varying with 
subgrade and traffic conditions, is a 
sturdy one. The average edge thick- 
ness is well over 9 in. and the average 
depth at the center is close to 6} in. In 
uniform-depth slab practice a 9-in. 
thickness is common, and slabs up to 10 
in. are used. In general, the modern 
main-road concrete pavement has an 8- 
or 9-in. uniform depth section or a 9-63- 
to 7-9-in. section with the edge thicken- 
ing tapering gradually to uniform slab 
depth about 3 ft. from the edge. 

A variation common in plains states 
that is grafted onto the standard sec- 
tions as described is the marginal or lip 
curb. It has developed where topo- 
graphical or soil conditions make it ad- 
visable to carry drainage on the pave- 
ment until suitable and safe discharge 
points are practicable. Commonly this 
construction is used as a defense against 
erosion and therefore more particularly 
in cuts where objectionable ditch erosion 
is likely and on fills where slope wash 
is dangerous. This type of section in- 
volves flume or spillway construction 
which is outlined farther on. The fact 
to be noted is that the marginal curb is 
added onto the normal section and is not 
considered as a strength element. 


The divided slab is nearly universal. 
Only a few main roads omit the center 
joint. Its value in reducing longitudinal 
cracking is so great that it outweighs the 
design problem which construction and 
load transference present. 

Joints—The center longitudinal joint 
to reduce cracking and transverse joints 
to provide for expansion and contraction 
are perhaps the most unsettled details of 
concrete pavement practice. The older 
theory—of no joints except construction 
joints where work was stopped and 
started—now has only a few adherents 
in practice. The longitudinal joint is 
virtually universal and transverse joints 
are general. Beyond this general agree- 
ment there is little uniformity in joint 
practice. 

Type of joint, joint material, spacing 
and width of joints, use of contraction 
as well as expansion joints, joint sup- 
port and other details show many dif- 
ferences. This is a reflection of equal 
differences in knowledge and theory of 
temperature and moisture movements, 
subgrade friction, concrete strength and 
freedom of joint action. Experiment 
and research are going ahead actively 
to determine these factors and are bring- 
ing a rational joint practice constantly 
closer to realization. Joints in recent 
pavements indicate decided improve- 
ment. They have been, because of crush- 
ing, spalling and unevenness, one of the 
details of concrete pavement most ob- 
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jectionable to travel and most trouble- 
some to the maintenance engineer. 
Theories of joint design and construc- 
tion call for too extended a presentation 
for discussion here. The leading facts 
developed and being taken account of in 
recent design have a. place. In present- 
ing them longitudinal joints and trans- 
verse joints are considered separately. 
Longitudinal joints are essentially de- 
vices to reduce longitudinal cracking. 
Conceivably too they have a modifying 
effect on transverse expansion and con- 
traction. Their vital function is to re- 
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duce cracking by dividing the slab span 
and minimizing transverse warping and 
the effect of subgrade on longitudinal 
slab fractures. In accomplishing this 
they introduce the design factors of ad- 
ditional edge hazards and transference 
of loads across joints. 

Past practice discloses three classes 
of center joints: a true expansion joint, 
either open or with a compressible filler 
which is generally used only in wider 
than two-lane pavement: an ordinary 
butt-construction joint generally used 
where the pavement is concreted one 
lane at a time; and a true contraction 
joint, which is prevailing practice and 
takes two common forms. These are the 
dummy joint, which consists of a groove 
cut part way through the slab, and the 
complete plane of separation, usually 
formed by a deformed metal plate which 
effects an actual division of the pave- 
ment. 

For normal two-lane main-road pave- 
ment only the dummy joint and the plane 
of separation call for particular consid 
eration and this in respect to the trans- 
fer of load across the joint. In case 
of the dummy joint the load is trans- 
ferred by aggregate interlock or friction 
between the rough faces of the induced 
crack. Where the joint is a complete 
plane of separation, load transfer is 
provided for by the tongue-and-groove 
keying of the two joint faces and by 


across-joint steel dowels. Recent ad- 
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vance is indicated by closer dowel spac- 
ing but principally by increasing funda- 
mental research in joint action, dowel 
efficiency and aggregate interlock. These 
studies are rapidly reaching toward 
knowledge that will enable more perfect 
center-joint practice. 

Transverse-joint practice in modern 
main-road paving shows no such uni- 
formity as does longitudinal-joint prac- 
tice. If a count of differences be taken 
as truly indicative, there is complete con- 
fusion. In reality the situation is much 
better. Joints are accepted essentials of 
the modern pavement, definite rules of 
spacing are followed, closer spacing is 
employed, contraction joints are grow- 
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ing in favor as supplements to expansion 
joints, joint structure is of higher type 
and joint construction is more exact. 

Perhaps the clearest indication of 
joint improvement that is observable in 
main-road concrete paving is superior 
joint structure and construction. A more 
rational spacing is less obvious, reflect- 
ing the still very great uncertainty that 
continues regarding the proper integra- 
tion of temperature, moisture, subgrade, 
reinforcing, aggregates, curing methods 
and other factors influencing the nature 
and amount of slab movement. Much 


the same indetermination is affecting 
the use of contraction joints. The broad 
statement can be ventured that expan- 
sion-joint spacing is very largely under 
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rather than over 75 ft. and is commonly 
not over 50 ft. and, where contraction 
joints are used between farther-spaced 
expansion joints, the average transverse- 
joint spacing ranges from 40 to 50 ft. 
Expansion-joint opening per 100 ft. is 
from 3} to 14 in. in the majority of states. 

Returning to joint structure and con- 
struction, there is evident a determined 
search for a joint element that has su- 
perior resiliency, will not squeeze out 
and facilitates accurate placing. Ex- 
amples to be noted are the cork joint and 
the steel air-cushion joint. The pre- 
vailing joint is still a premolded bitu- 
minous mastic strip. Considerable ex- 
perimentation work is being devoted 
to joint elements but practice has been 
very slow to take up other than a bitu- 

inous product of some form. 

Joint construction shows decided ad- 
vance. The frequent joint failures of 
recent years have been rather closely de- 
termined by surveys to be due to: joints 
not perpendicular to the plane of the 
pavement; joint elements not deep or 
long enough to divide the slab com- 
pletely ; careless rounding of joint edges; 
dowels not accurately aligned with the 
slab, or frozen at the free end by grout 
penetration of the sleeve or lack of ex- 
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pansion space at the free end; marginal 
bars extending across the joint, and 
strutting of the joint by pebbles, blobs of 
mortar or infiltered soil. These are all 
plain construction faults that are receiv- 
ing particular scrutiny in advanced 
practice. 

Design elements of joint structure 
that are particularly in question are 
thickened slab ends at expansion joints, 
use of dowels at contraction dummy 
joints and the spacing of dowels at all 
joints. Surveys show almost invariable 
across-pavement cracking just back of 
the thickened section where thickened 
slab ends have been used. Dowels at 
contraction joints are considered to have 
advantage chiefly in holding the induced 


























































Drain on Grade 


crack close and bringing the aggregate 
interlock into effect. In respect to dow- 
els at expansion joints, while their use 
is nearly universal, opinion is increasing 
that at the common spacing of 3 ft. they 
offer little efficiency either in holding 
the slab ends in level or in transferring 
load across the joint. 

Reinforcement—Crack control is the 
only function of reinforcement con- 
sidered in advanced paving practice; its 
contribution to flexural strength, if there 
is any, is ignored. In crack control too 
the embedded steel is not considered so 
much an agency to prevent cracks as 
one to hold in close contact the crack 
faces so as to preserve aggregate inter- 
lock and prevent crack opening that 
will require filling. On this presumption 
rational design, although a reasonable 
theory and formula are available, is less 
often employed than judgment based on 
experience and practice. 

The prevailing forms of reinforcement 
are fabricated mats of wire mesh or 
assembled bars, with the wire mesh 
product favored. The eonclusions from 
practice appear about as follows: For 
usual highway conditions ample crack 
control can be obtained through the use 
of 50 to 75 Ib. of steel per square if the 
steel is well distributed; with wire mesh 
mats the wire spacing should be from 
6x6 to 6x12 in.; the position of the steel 





should be about 2 in. below the surfac 
and accurate in plane. 

A multitude of survey and test dat 
have been accumulated on crack contr: 
by reinforcement, and they have led t 
greatly improved practice both in di- 
tribution of steel and accuracy of plac 
ment. 

Finish and surface—The character « 
finish varies greatly, but the tendency 
practice is away from the earlie 
smoothly troweled types to rough 
grained finishes such as are produced b\ 
brooming or wiping. Joint and sla! 
edges are rounded, joint filler is plane: 
down and high spots are ground off. Re 
quirements for surface are nearly uni 
versally limited to not more than }-in 
variation from a 1-ft. straight-edge ap 
plied longitudinally of the pavement. 


Brick pavement 





HE ELEMENTS that make up th 

brick road are base, bedding course. 
brick surface and joint filler. The mod- 
ern main road shows divergence in prac 
tice in all these elements. Structurall) 
the greatest divergence is in characte: 
of base, which varies from flexible con- 
structions of macadam and stabilize: 
natural soils to rigid slabs of concrete 
All have shown main-road_ qualitie. 
under individual conditions. The gen 
erally accepted standard for high-clas- 
modern main roads is the concrete base, 
and it alone is considered. 

Most of the factors that make up a 
modern concrete pavement enter the de- 
sign and structure of concrete base for 
brick pavement. The cross-section is a 
little, but not fundamentally, different ; 
reinforcement is less used but is not 
unusual; joints to provide for expan- 
sions and crack control characterize best 
practice; trueness of surface is almost 
as rigidly exacted ; concrete is of as high 
quality and is as accurately controlled 
as in paving. The concrete base of a 
brick pavement is in the most advanced 
design substantially the equivalent of a 
concrete pavement. It commonly shows 
no inferiority even in slab depth. With 
better surface and crack control, more 
exact and stable methods of bedding 
the brick surface have been developed. 
The bedding course is made thin, 
seldom over 1 in. deep; is of uniform 
thickness, and is templet-finished to true 
profiles A wide range of experimenta- 
tion with bed-course material is going 
on; principally the search is for a 
method of fixing the bed by cementa 
tion. A bituminous mastic, a cement- 
sand mixture and self-cementing granu- 
lated slag are being employed. But 
even in the case of a plain sand bed. 
quite rigid requirements are enforce! 
as to size and loam content of the sand 

In respect to the brick course the out- 
standing features of the latest practice 
are a reduced depth from 4 in. to 3 
and 24 in., the brick laid on the side to 
reduce joints, the favoring of a lug brick 
to ensure uniform joints, the availability 
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due to manufacturing advances, of a 
vertical-fiber lug brick and the begin- 
ning of development of a de-aired brick 
of exceptional density and strength. The 
broad effect of these developments and 
of more careful bricklaying practice is a 
cheaper and smoother brick surface of 
a superior kiln product. 

At present, joint-filler practice is least 
satisfactory. The joint filler being used 
is bituminous ranging from pure bitu- 
men of various degrees of hardness 
through a wide variety of mastic com- 
positions. Extensive experimentation 
is now in progress with brick fillers. 

A positive development of brick con- 
struction in modern main-road practice 
is the resurfacing with brick of old con- 
crete pavements, using the old pave- 
ment with a revamped surface as a base. 
These resurfaced roads have reached 
appreciable mileages in several states 
and are giving some of the finest 
examples of main-road paving. 


Bituminous pavements 


ITUMINOUS pavements of main- 
road quality include an exceptionally 
wide range of materials and construc- 
tion types. Both tars and asphalts are 
used in cold and hot mixtures; the con- 
struction type include penetration 
macadam, mixed bituminous concrete: 
and sheet asphalt and bituminous con- 
crete surfaces on concrete bases. These 
types may reasonably be considered the 
modern main-road types, although there 
is a fringe group of others that on oc- 
casion reach main-road qualifications. 
The outstanding advance in all types 
is (1) more perfect technique for 
evaluating combinations of materials, 
(2) improved methods of control of 
bituminous mixtures and (3) improved 
methods of handling and placing in the 
field. Details of tests and control pro- 
cedure are not a part of this discussion. 
Results may be summarized briefly as 


Catchbasin for ditch on grade and side 
drain for lip-curb pavement. 


follows: Tests for stability have been 
developed by which strength of mix- 
tures can be determined with far more 
certainty than has previously been pos- 
sible. These test methods, once the 
mixture has been determined, enable 
also control of the uniformity of plant 
production. In brief, rational design 
and control of bituminous mixtures is 
well advanced. In general there has 
been improvement in equipment for pro- 
ducing plant mixes and decided progress 
in the use of machines for spreading 
and finishing all plant-produced bitumi- 
nous road mixtures. The penetration- 
type road shows distinct advance in 
stabilizing the aggregate and in apply- 
ing the bitumen filler so as to expose 
the surface aggregate and so retain a 
non-skid surface. 

Bituminous surfaces, after passing 
through a period in which design and 
construction remained virtually  sta- 
tionary, are being developed to all the 
perfection in stabilized material produc- 
tion and in accuracy of finish offered by 
any type of surfacing. 


Bridges and culverts 


RIDGE and culvert practice con- 

cerns the present consideration of 
the main road only as it affects con- 
tinuity of road width and surface. The 
problems of statics, materials and types 
are the same, taking account of the 
loads and character of travel, as in 
bridges and culverts for other purposes. 
Design and structure as developed for 
main roads require indication only of 
certain special requirements. These are 
pleasing appearance, collision resistance, 
floor width, surface continuity of ap- 
proach pavement and bridge floor and 
approach fences or guard rails. 

Attractiveness in the modern main- 
road bridge is being most generally 
sought by good structural proportions 
and graceful lines. The pasted-ornament 
period has ended. As the only views of 
the bridge by the traveler, except at in- 
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tersections with grade-separation, are 
the approach, floor and railing, road 
bridges display commonly an emphasized 
attempt at architectural attractiveness 
in these elements. Normally the means 
employed are line and proportion which 
give the traveler a feeling of confidence 
in the safety and ease of entering upon 
and leaving the bridge and in the protec- 
tion afforded him while on the bridge 
As constructed, the widening ap- 
proach, guard rails, lane marking, curbs 
and railings give this protection actually 
as well as in appearance. Portals are 
particularly considered in respect to the 
impression of safety and strength con- 
veyed to the traveler. Recent steel 
bridges have portals purposely framed 
not only to provide ample strength but 
to give a distinct impression of rugged- 
ness and stability of bridge structure. 
Steel bridges often are painted to in- 
crease their visibility, the appearance ot 
easy approach and of structural safety. 
Adequate strength for the loads car- 
ried is being reinforced to an increas- 
ing degree in modern main-road design 
by design to resist collision. The motor 
vehicle is not mechanically confined to 
a track; it frequently enough rufs off 
the track in approaching a bridge or 
while on it to constitute a collision 
hazard to the bridge structure, par- 
ticularly of the truss type. Collision 
strength at portals and in truss design 
as well as collision protection by curbs 
and railings are fundamental provisions 
in the best modern road bridge. 
Conception of the bridge as a con- 
tinuation of roadbed and travel surface, 
and not an interrupting factor in safety, 
comfort and speed of travel, shows en- 
couraging development in recent prac- 
tice. The bridge of full-roadbed width 
has not arrived, but width exceeding 
the 20-ft. normal pavement sufficiently 
to give considerable clearance for off- 
lane vehicles is common, Culverts of 
full-roadbed width are general. Simi- 
larly to width of floor, advance is shown 
in design to secure continuity of longi- 
tudinal profile in the pavement ap- 
proaching the bridge and the bridge 
pavement itself. The decided hump 
prevalent in older roads where the ap- 
proach pavement joins at abutments 
with the bridge pavement is being 
eliminated by designing the approach 
slabs with beam strength to span settled 
fill and by other construction devices. 


Materials 


ATERIALS of high standards 

are employed in modern main-road 
pavement and structures, and their con- 
trol by inspection and tests is rigid. It 
is doubtful if as high quality of con- 
crete, bituminous mixtures, brick, tile 
and metal is commonly demanded for 
any other class of construction. An ac- 
count of manufacturing and research de- 
velopment of roadbuilding materials calls 
for a recitation of details too extended 
to be considered. There is no error, 
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however, in the assertion that these de- 
velopments have put the roadbuilder in 
command of materials of a_ high 
quality only dreamed of a few years ago, 
and he is using them generally. 


Construction practice 


ONSTRUCTION of the modern 

main road is predominantly a ma- 
chine process. Except for trimming 
and finishing operations and certain 
services connected with the operation 
of machines, hand tools and hand labor 
occupy a very subordinate place. Gen- 
eral and special work machines have 
been developed in as great number and 
for as many detail operations in road- 
building as in any class of construction. 
A cataloging of kinds and functions 
must therefore give way in this discus- 
sion to an outline of outstanding ad- 
vances in machine processes. 

Grading — The magnitude of earth 
handling as a roadbuilding operation 
has increased with rectification of line 
and grade and the widening of roadway. 
Heavy excavation and fill are common. 
The power shovel for excavation (pre- 
ceded by blasting operations in rock) 
is a universal tool and is supplemented 
by many types of dragline, pull-shovel, 
grab-bucket and power-scraper exca- 
vators. Hauling is by motor truck and 
tractor-trailer-trains where the exca- 
vator cannot overcast into fill. On the 
fill the power bulldozer is the prevailing 
device for heavy spreading. 

For lighter earth-handling operations, 
particularly in tractable soils, remark- 
able advance both in machines and pro- 
cedure has been made in scraper and 
blade-grader excavation and haulage to 
fill, Tractor-hauled and self-propelled 
scrapers and blade machines have pro- 
vided speed, mobility, digging power 
and carrying capacity which have ex- 
tended enormously the range of these 
tools for moving earth both across the 
roadway and along the grade. 

In embankment construction the chief 
advances are in compaction of fills and 
in construction of fills across swamps. 
Construction in layers is common. With 
tractor and truck haulage, compaction 
of layers is to an important extent a 
product of the process. There is al- 
ways the old stand-by of the power 
roller. The outstanding newer device 
for compaction is the water jet. Jet- 
ting has in recent practice shown great 
efficiency in settling and consolidating 
many classes of soil and also the devel- 
opment of an important technique. Simi- 
larly the stabilizing of embankment 
across swamp by blasting has advanced 
to a high degree of certainty of results. 
Both jetting and blasting have advanced 
to the position of recognized methods 
of main-road embankment construction. 

The mechanization of grading has re- 
duced costs and increased speed. Any 
quantitative estimate of the gain is not 
easy but the general facts are apparent. 
They are due in part to greater volumes 
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but more largely to machine improve- 
ments and new work methods: gasoline 
and diesel power, crawler tractions, car- 
riage mountings, design and operating 
improvements, two and three-shift and 
night work and more skilled direction 
of the work. Another gain has come 
from reduction in overhaul charges due 
to greater speed and larger loads of 
truck and tractor haulage and, by 
cheaper blasting processes and more 
powerful excavators, from less need of 
classified excavation. All these reasons 
have made economically practicable the 
greater grading volumes that wider 
roadway and rectified line and grade 
make necessary. 

Paving—Modern main-road pavement 
is a product of machines and special 
tools. This statement is wholly true of 
bituminous and concrete pavements and 
of materials and base for brick pave- 
ment, but laying the brick is a hand 
operation. Concrete, being used for 
pavement and as a base for brick and 
commonly for bituminous main-road 
pavement, has been given most atten- 
tion. Equipment and processes have 
been highly developed. 

The outstanding features of advanced 
practice in concrete pavement slab con- 
struction are: (1) close scrutiny of 
materials to secure durable rock and 
better gradation of sizes; to some ex- 
tent selection of cement of low-heat de- 
veloping characteristics; (2) dry mixes 
and aggregate in two or three sizes re- 
mixed to secure more perfect gradation ; 
(3) use of bulk cement because of less 
first cost and economies experienced in 
handling, decreased waste and utilizing 
full-batch capacity of mixer; (4) pro- 
portioning by weight to eliminate varia- 
tion due to changes in rock, volume of 
voids and bulking not detected in pro- 
portioning by volume; (5) automatic 
operation of paving mixers which speeds 
up output; use of two or more mixers 
in sequence for mixing in installments 
to increase number of batches per mix- 
ing period; (6) improved jointing de- 
vices and methods to secure accurate 
joint construction; (7) machine-spread- 
ing and surfacing of concrete slab; (8) 
test by straight-edge for true plane of 
surface; (9) broomed or wiped-surface 
finish to modify glare and increase trac- 
tion; (10) introduction of vibration to 
compact concrete; (11) introduction 
of transit mixing and of spreading ma- 
chines, with central plant proportioning. 

Not all these devices and methods are 
always used and not all are necessary 
to ensure modern main-road quality; 
other practices satisfy the same require- 
ments but those indicated express ad- 
vanced development. There is today a 
machine or device for every operation 
indicated and their use is common. This 
mechanization, combined with skill and 
management methods developed by a 
body of engineers and contractors who 
have specialized in the work, has de- 
veloped high speed and economy in con- 
crete paving. A daily average of 1,000 


ft. of 20-ft. pavement is common, a 
runs of more than 2,000 ft. a day : 
not uncommon. With a l-min. mix 
batch placed every 75 to 90 seconds 
secured on better operations with 
regulation paving mixers, and \ 
tandem mixers a batch every 50 secon 
has been realized in regular operatic: 
A paving gang of 50 to 75 men is su: 
ficient for these outputs in the ordina 
run of roadbuilding. 

The construction of concrete base { 
bituminous and brick pavement emplo 
all the devices and methods employed 
concrete pavement construction. Layi: 
the brick, culling the defective units an | 
filling the joints are manual operatio: 
with hand tools; the road roller is abou: 
the only heavy equipment used or + 
quired. Hand-operated templets a: 
about the only devices other than han | 
tools used in spreading and smoothin- 
the cushion course. Brick  surfacin: 
employs a minimum of equipment, an‘ 
experiments have not shown that chang 
in this respect is economically justifie 

In placing and laying bituminou- 
mixes, hand spreading and raking, onc 
universal, have been replaced in a 
vanced practice by machines. The resu!: 
is a more uniform density of surfacin: 
and a much smoother surface. Wit! 
machine finishing there has come mor 
careful rolling, which with more stab! 
and better controlled mixtures ha; 
greatly advanced bituminous concrete «- 
a main-road material. The excellence 
of penetration construction lies most] 
in selection of sound, hard aggregate, 
careful sizing of aggregate, its carefu! 
spreading and uniform compaction }\ 
rollers, the even application of the oi! 
or tar by pressure distributors and the 
careful elimination of bituminous mat 
on the surface. 


Conclusion 


CLOSING WORD is necessary 

to give credit to the part that the 
testing and research laboratory ha- 
played in developing the main road. Re- 
search and tests have improved mate- 
rials, structural design, construction 
methods and equipment and have 
searched into the nature of traffic an: 
the economics of investment and opera 
tion. In its best examples the mai: 
road is the product of the engineer’. 
wise application of the facts and prin- 
ciples developed by the laboratory 
worker and field investigator. The) 
have had a controlling part in the 
evolution of the main road. Nor 
should ample credit be denied the roa‘! 
contractor who has developed an o1 
ganization, mechanized his operation- 
and acquired a specialized skill to a 
gree of excellence surpassed in no other 
class of engineering construction. An! 
finally the manufacturer of material: 
and construction machinery has move! 
in step with the investigator, engineer 
and contractor and often has anticipate’! 
their needs. 
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Two-Year Construction Needs 
Set at Thirteen Billion 


Deficits in housing, grade-crossing and other construc- 
tion fields estimated by a government group as basis for 
a possible business-recovery program of construction 


STIMATES of deferred and 
Fh reeset construction, both public 

and private, have just been com- 
pleted by a governmental research 
group at Washington in connection 
with proposals for a large recovery 
program of construction. These esti- 
mates place the total of needed work 
at more than thirteen billion dollars. 
The committee suggests that this vol- 
ume of construction is available as the 
basis for a two-year program of stimu- 
lated construction. Large items in the 
total are 44 billions for housing and 
54 billions for transportation facilities, 
which together make up more than two- 
thirds of the programmed volume. 

Execution of a two-year program as 
outlined would involve monthly expendi- 
tures increasing to nearly $700,000,000 
a month during the second year and 
would employ at least 44 million work- 
ers. Government financing and admin- 
istration of the work are considered 
essential. 

In the background of the estimate is 
the belief that effective and sustained 
recovery requires expansion of the in- 
dustries producing capital goods, pri- 
marily construction. The heavy decline 
in capital-goods employment, which in 
the field of construction exceeded 75 
per cent, has contributed several million 
men to the ranks of the unemployed 
and by indirect influence a_ greater 
number. At the same time the decline 
in volume of construction has piled up 
a deficit in public and private facilities 
which represents an actual shortage, 
even though a short-time view might 
lead to the conclusion that additional 
facilities are not now needed. 


Housing deficit and requirements 


Two different estimates of housing 
requirements were made by the group; 
they check closely, and indicate a 
normal need of about 800,000 homes 
per year. Increasing this figure to in- 
clude homes below decent living stand- 
ards, but making no allowance for ac- 
cumulated deficit, it is computed that 
during a period of two years the con- 
struction of 2,000,000 homes (houses 
or apartments) would be justified as 
response to existing needs. 

Figures for a number of cities show 
new housing construction to average 
4.5 per cent per year of the number of 
urban families. The data are for the 
five highest building years before 1929, 
but they are held to give a fair value 


of the amount of housing that might 
be built during several years. This 
figure is 765,000 units per year, re- 
quiring an investment of about 25 
billions. The second estimate was based 
on the increase of urban families dur- 
ing the past four years (595,000), the 
prospective return to cities of families 
that moved to the country during the 
depression (250,000) and the unreplaced 
fire loss (100,000), with adjustment for 
obsolescence, vacancies and oversupply. 
This calculation gave the figure of 
810,000 homes. Adding the estimated 
number of homes below proper living 
standards in 1929 (1,250,000), a total 
present housing need of 2,060,000 is 
indicated, involving a total investment 
of $4,530,000,000. 


Public-works deficit 


Expenditures on recreational facili- 
ties, including parks, schools, beaches, 
stadiums and the like since 1929, to- 
gether with the needs for the coming 
two years, represent an accumulated de- 
ficit of about $450,000,000. Expendi- 
ture in this field is considered to be 
more necessary in future because of 
increased leisure of the individual due 
to the recovery program, and the above 
amount therefore is taken as a minimum 
requirement. 

Expansion and improvement require- 
ments in water supply and sewerage, 
refuse disposal, hospitals and similar 
facilities serving health and sanitation 
represent a present total of $1,650,- 
000,000. This sum includes about 
$500,000,000 for water supply 
(A.W.W.A. estimate of immediate 
needs) and $800,000,000 for sewage- 
treatment plants (American Society of 
Municipal Engineers). The deficit in 
pubhic buildings is reflected in a drop 
from expenditures of $161,000,000 in 
1929 and $181,000,000 in 1931 to about 
$50,000,000 in 1933, and the require- 
ments by the end of 1935 are taken 
at $136,000,000. 


Highway, grade-crossing and railroad 
work 


Present needs in the highway field 
appear to center on express highways 
between major cities where traffic is 
already beyond the reasonable capacity 
of present facilities. The advisable 
two-year expenditure on such arteries 
for both truck and passenger service, 
added to the requirements of normal 
highway developments, are taken at 
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$1,800,000,000 during 1934 and 1935, 
but this figure is conservatively cut to 
$1,000,000,000 for inclusion in the pro- 
gram. Economically justified grade- 
crossing elimination and related im- 
provements ready for early construc- 
tion is estimated at $2,400,000,000. De- 
layed railroad-roadbed improvements 
and further improvements necessary to 
maintain railroads in proper competi- 
tive condition to highways represent an 
opportunity for profitable expenditure 
of $1,500,000,000, which is increased 
by needs for development of terminal 
facilities to about $2,000,000,000. 

Based on these estimates, a program 
of transportation improvement con- 
struction for the next two years, total- 
ing $5,400,000,000, is suggested as eco- 
nomically warranted. 

Requirements as to factory and com- 
mercial building construction are less 
certain on account of recent overbuild- 
ing on the one hand and prospective 
shift in manufacturing locations due to 
decentralization on the other. Accord- 
ingly, a two-year estimate is set at only 
$600,000,000, which is a fraction of 
what calculations, based on several dif- 
ferent methods of approach, indicate. 
Educational requirements are placed at 
about the same figure. Necessary ex- 
penditures in modernization that would 
be possible under a nation-wide public 
campaign properly directed and financed 
are estimated to reach $650,000,000. 

The program may be summarized as 
follows: 

CONSTRUCTION REQUIREMENTS, 

1934-1935 

IR 4 dig en ae cnn ween ne $4,533,000,000 
Recreations! facilities 418,000,000 
Health and sanitation 844,000,000 
Public buildings ........... 136,000,000 
Transportation facilities .... 5,400,000,000 
Industrial and commercial 

UE cnsecacencneves 


Educational facilities 
Modernization ... 


600,000,000 
685,000,000 
650,000,000 


"EE Awtetwas acne mane c $13,266,000,000 


Under an adequate system of financ- 
ing and administration, a large part of 
this program could be put in motion 
within 60 days, it is held. Increasing 
in activity from this point, operations 
would accelerate to a sustained monthly 
rate of $690,000,000 in the second year. 


Financing the emergency construction 


In the past nearly half of the financ- 
ing of construction has come from 
banks, and the rest from mortgage 
companies, insurance companies and 
private investors. Under present con- 
ditions no material amount of financing 
is to be expected from these sources. 
and a large emergency construction 
program must therefore be supported 
by governmental agency. Existing 
organizations, including the R.F.C., the 
Public Works Administration and the 
Civil Works Administration, are not 
at present adequately financed to pro- 
vide more than an initial part of the 
money. It appears, however, that the 


Home Loan Bank system might develop 
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its operations in such a way as to pro- 
vide a secure method of furnishing 
construction funds, 

Under any plan of governmental 
financing the complication of having to 
deal with a great number of individuals 
and projects might be expected to 
hamper operations in such a way as to 
produce fatal delay in the program out- 
lined. By pooling property to form 
districts to which the government loans 
would be made, however, both admin- 
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istration and security of loan can be 
improved sufficiently to render the plan 
workable. Since the entire undertaking 
should, for proper control, be tied into 
the existing system of realty manage- 
ment, a government unit of Real Prop- 
erty Administration would form a means 
of handling the loans and direction of 
the work effectively and securely. Such 
an agency would combine the powers of 
the Public Works Administration, the 
Home Loan Bank and the R.F.C. 


Building Demolition 


Requires Orderly Program 


On old structures on Rockefeller Center site interior 
gutting operations began at bottom and moved upwards 
followed by wall razing moving downward—Debris 


dumped into basement removed 


ODERN building demolition re- 
[itive a technique quite as much 

as does building construction, 
and requires it for the same reasons— 
namely, speed, economy and safety. A 
method developed by one of the leading 
wrecking firms in New York, the Al- 
bert A. Volk Co., and used by this or- 
ganization in removing the old buildings 
from the three-block site of the Rocke- 
feller Center development in New York, 
is known as the “upside-down” method. 
In this method of demolition the work 
starts with gutting in the interior of the 
structure, beginning at the bottom and 
moving upward, leaving only enough of 
the structural frame in place to support 
the walls. After stripping the interior 


Catch scaffolds for 


with power shovels 


by this process and permitting the debris 
to accumulate at the bottom of the 
building shell, the contractor begins at 
the roof to take down the walls, in most 
cases also dropping this debris inside 
the building as before. When wrecking 
has proceeded as close to the first floor 
as the accumulated debris will permit, a 
power shovel attacks the mass of wreck- 
age, completing the destruction of the 
walls and loading the material into 
trucks. This method is claimed to be 
much faster than the practice of starting 
wrecking operations at the top of the 
building and using chutes as a means of 
disposing of the rubbish. 

In the three separate contracts for the 
Rockefeller Center work some 200 


Truck-size bundles of old lumber. 


It is considered essential that a: 
such plan of stimulated construction su; 
ported by public financing should } 
guided by the data furnished by a real 
property inventory. As the Clevelan 
inventory has already shown a direc: 
relation between economic and popula- 
tion facts on the one hand, and health 
facts on the other, such an inventory 
would serve as guide to the public 
works as well as the housing, building 
and transportation elements of the plan 


Side walls of the residences were pushed 
down one story at a time. 


buildings were removed. The last con- 
tract involved 35 buildings on the east 
end of the north block. The structures 
ranged in height from a six-story wall- 
bearing structure to a_ twelve-story 
skeleton-frame building ; 26 of the build- 
ings were four- and five-story noh-fire- 
proof residences built with party walls. 

In wrecking the residences, key struc- 
tures at intervals were first removed. 
Then the front and rear walls and par- 
titions of all of the residences were de- 
molished and the party walls were 


Lowering flame-cut frame sections. 
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Power shovels complete the demolition job by loading debris dropped 
from above and by wrecking lower-story walls. 





Water is continually played on the debris to lay the dust. 
through which materials are dumped into the basement. 


pushed down a full story at a time, sav- 
ing the labor of breaking the masonry 
with sledge hammers and bars. 

Since these non-fireproof residences 
had wood floor frames and flooring, it 
was necessary to preserve the rigidity 
of the floor system in order to maintain 
stability during the first wrecking 
stages. For this reason the joists were 
disturbed as little as possible, and rub- 
bish from above was dropped through 
trenches cut in the floors. In steel- 
frame buildings, of course, it is possible 
to remove both the flooring and the 
wood secondary framing when cleaning 
out the interior. 


Stripping the interior 
As the first step in wrecking many 
of the buildings, the contractor salvaged 
mantelpieces, doors, wood panels and 
other objects of value, which were sold, 
or in-a few instances given to museums. 
Plaster and lath and all wood except that 


in the structural frame were next re- 
moved. On the smaller buildings the 


FES IS IRS 


Note the fioor openings around the walls 


wood was thrown out on the sidewalk 
bridge; in the taller structures it was 
made up on each floor into firewood 
bundles to fit trucks. Heavy wood 
pieces were saved and sold for rough 
use. 

With as much of the interior removed 
as possible, the wreckers dismantled the 
roof and roof frame and began the de- 
molition of the walls. On the residential 
buildings the walls were pushed over 
one story at a time, as stated, but on 
the taller wall-bearing fireproof and 
semi-fireproof structures the masonry 
had to be broken down with sledge ham- 
mers and bars. On the heaviest 
masonry walls, holes were drilled (with 
pneumatic tools) on 2-ft. centers verti- 
cally and on 3-ft. centers horizontally to 
permit the insertion of plugs and 
feathers. On the fireproof wall-bearing 
buildings it was possible to remove all 
the concrete from the floors wherever 
desired, leaving only the steel frame. On 
the semi-fireproof structures the 
wreckers stripped all the flooring but 
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turned the wood joists flat and placed 
them on the lower flanges of the steel 
beams to form temporary floors for use 
during wall demolition. 


Skeleton-frame buildings 


Two methods were employed on 
skeleton-frame buildings—stripping the 
entire skeleton before starting to de- 
molish it, and starting burning and dis- 
mantling the steel after about four floors 
had been completely stripped. As a part 
of the stripping operations of the skele- 
ton-frame buildings, it was usual to cut 
a trench in the concrete floor around 
the entire periphery of the building. The 
wreckers worked from suspended scaf- 
folds hung from the top of the steel 
frame on the outside of the building in 
breaking up the walls with sledge ham- 
mers and bars, permitting the debris to 
fall through the floor trenches to the 
basement. 

When the frame stripping had pro- 
ceeded sufficiently, a guy derrick was 
erected on top of the steel skeleton, and 
burning and dismantling of the steel 
began. Derricks were dropped down as 
demolition proceeded. 

It was found on the work that a 14- 
yd. gasoline shovel could load a 7-yd. 
truck in 3 min., as compared with about 
30 min. by means of a chute. The power 
shovels furthermore were effective in 
rapidly demolishing first-story walls. A 
power crane also proved useful in sort- 
ing and loading structural steel. 


Safety measures 


Catch scaffolds were built around the 
taller buildings to intercept any dis- 
lodged material that otherwise might 
have fallen through the sidewalk bridge. 
Usually these scaffolds were moved 
down four stories at a time as wall de- 
molition proceeded. Fully  inclosed 
safety stairways, for the use of the 
workmen, were maintained. Windows 
of structures more than five stories 
high were boarded up completely, to 
prevent the escape of dust or debris. 
Water lines were installed, and work- 
men played streams of water on the rub- 
bish continuously, thus preventing the 
formation of dust. 

The demolition work was directed by 
A. K. Fleschner, secretary, and Michael 
Sheriff, superintendent, both of Albert 
A. Volk Co. 


Or 


Terracing Farm Lands 


Terracing of farm land has continued 
actively during the past year in spite of 
financial difficulties, according to a re- 
port of the U. S. Bureau of Agricultural 
Engineering. Nearly 1,500,000 acres 
were terraced on over 44,000 farms 
under supervision of the extension office 
of the Department of Agriculture. Dur- 
ing the last ten years nearly 13,000,000 
acres on 400,000 farms have been ter- 
raced according to the recommendations 
of the Bureau. 
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Huge Hammerhead Crane 
for Puget Sound Navy Yard 


Turntable crane of 250-ton capacity selected 
for rigidity and precision in placing load 
—Model tests are used to verify stresses 


By Wm. H. Fowler 


Secretary, Dravo Contracting Co., 
Pittsburgh, Pa 


ESIGN, fabrication and erection 
LD: modern heavy-duty cranes for 

shipyards involve procedures less 
familiar to the structural engineer than 
are most operations of bridge work and 
building where steel construction is em- 
ployed. It is believed, therefore, that an 
account of the design and construction 
of the new 250-ton (gross) crane re- 
cently installed at the Puget Sound 
Navy Yard, Bremerton, Wash., for the 
3ureau of Yards and Docks, U.S.N., 
will have interest to structural-steel de- 
signers and erectors. 

In selecting the type of crane the de- 
cision was influenced by the fact that in 
a fixed position on land the turntable 
type gives smaller deflections, is highly 
stable and affords greater precision in 
placing loads. The last quality is of 
distinct advantage in the frequent task 
of mounting and dismounting heavy 
guns on warships. 


General description 


The crane consists of a fixed tower 
structure of octagonal cross-section car- 
ried on a square trussed portal. At the 
top of the tower, which is 125 ft. high, 
a deep box-girder system carries the 
rolled-steel_ track on which rests the 
live roller circle. This circle consists of 
80 forged-steel tapered rollers forming 
a roller ring about 60 ft. in diameter. 
The rotor consists of the boom with its 
length of front cantilever (190 ft.) 
carrying the trolleys and its rear canti- 
lever (120 ft.) carrying a house for the 
operating machinery and concrete coun- 
terweight, all carried on two semi-circu- 
lar welded box girders with their rolled- 
steel tracks resting on the live roller 
circle. 

The main load of 250 gross tons is 
carried on a balance beam supported 
from two trolleys of 115-ft. travel, while 
an auxiliary trolley of 30 gross tons ca- 
pacity runs out to an extreme working 
position at 180-ft. radius. Monorail 
hoists of 5-gross-ton capacity are car- 
ried at each side of the boen on tracks 
supported on brackets from the main 
structure to provide for higher lifts and 
to reduce rotation of the boom for light 
loads. The machinery house is pro- 
vided with a 25-ton crane for erection 
and maintenance. 

The machinery rear 


house on the 


cantilever was designed as a two-story 
structure, the hoisting engines on the 
lower level giving a direct lead of all 
hoisting lines to trolleys and eliminating 
deflecting sheaves. The rotation of the 
superstructure is effected by two motor- 
driven swinging machines carried on 
the front and rear cantilevers, with their 
driving pinions meshing in a cast-steel 


Crane at Puget Sound Navy Yard during 
test lift of 700,000 Ib. at 115-ft. radius. 


rack supported on the roller track of 
the tower structure. All operations are 
controlled from the operator’s cab lo- 
cated on the front cantilever. An ele- 
vator and a stairway provide access to 
the top of the tower, from which point 
stairs and walkways lead to all parts of 
the superstructure. 

A special effort was made throughout 
the design to eliminate all lacing bars 
where possible and to use rolled-steel 
sections. The speeds of the various mo- 
tions of the crane are as follows in feet 
per minute: 


Slewing 
One Rev. 
in 6 min. 


Load. Tons Hoisting 
250 7.6 
30 1.5 
The pier on which the crane is lo- 
cated was built in 1926, and at the time 


a 350-ton crane was proposed, simi! 
to that at the League Island Navy Yai 
Philadelphia; consequently the found 
tions for the crane had bed plates a: 
anchor bolts set to accommodate 
square portal with column centers 
ft. in each direction. To suit the exi: 
ing foundation, the tower structure 
this crane necessarily consisted of 
square four-column base with de 
portal trusses carrying the main tow 
shaft, which was made octagonal in se 
tion. The eight columns of this tow: 
consist of three girder-beam sectio: 
riveted together to form an H-sectio 
and they support an octagonal box gi: 
der at the top of the tower with an el 
vation above the dock to the top of t! 
girders of approximately 125 ft. 


Model test of tower 


As the design of the tower structur: 
progressed, it was soon evident that one 


should have a very definite knowledge 
of the action of forces in the various 
members in order properly to proportion 
these members with respect to each 
other and to have them function cor- 
rectly under the application of a heavy 
concentrated load moving around the 
top of the tower. In order to secure 
definite information regarding the dis- 
tribution of stresses, it was decided to 
build and test a model of the tower 
structure. The model, of welded con- 
struction, was made on a scale of 4 in 
per foot and was proportioned accord- 
ing to the orginal design proposed. Th« 
loading of the model during the test. 
which was made in the research labora 
tory at Lehigh University, Bethlehem. 
Pa., was done as nearly as_ possible 
under conditions that simulated those 
that would obtain in the completed 
structure. 








On 
ch 
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The primary object of the test was to 
find the path taken by the various loads 
and the general distribution of the con- 
centrated load when it should reach the 
bottom of the columns and to determine 
as nearly as practicable the probable 
plane of the track under various loading 
conditions, and particularly under the 
condition of maximum eccentric loading. 
In general, the results of distribution of 
loading, as shown by the deflections, 
corresponded closely with the assump- 
tion that a load applied at the top of 
the tower in an eccentric position would 
distribute at the base of the tower ac- 
cording to the position of the individual 
columns with respect to the position of 
load, and this theory was checked closely 
enough to be satisfactory for all prac- 
tical purposes. 


Bracing design changed 


The design, as originally contem- 
plated, was based on using standard X- 
bracing between the main columns, as- 
suming that it would be a tension sys- 
tem. But the strain-gage readings did 
not verify the assumption that the X- 
bracing system worked in tension; it 
was found that both members of the 
X-bracing system took compression 
stresses, particularly when two adjacent 
columns were loaded equally. As a re- 
sult of these tests the final design was 
based upon the use of the so-called 
K-brace system, as shown in the ad- 
jacent illustration. This change of 
bracing was very satisfactory both from 
the standpoint of rigidity, appearance 
and economy of design. 


Shop fabrication 


All fabrication of the crane was done 
in the Pittsburgh plant of the con- 
tractor. In order to safeguard against 
possible delays in the field, sufficient 
shop assemblies were made to insure 
that all main members would fit together 
correctly when erected at the site. One 
complete portal truss was erected for 
the purpose of checking connections, as 
were two of the main tower columns 
with one set of bracings. The main 
trusses were fully assembled at the 
plant, and after being set to the proper 
camber all joints in the trusses were 
reamed, as the trusses were to be erected 
in the field as cantilevers without false- 
work. 

In order to machine the tops of the 
octagonal box girders forming the base 
of the lower roller path, as well as all 
roller paths, segmental girders and 
slewing rack, it was necessary to build 
a special rotary planer. 


Field erection 


All materials were shipped from the 
manufacturer’s plant at Neville Island 
to Baltimore by rail and thence by 
water to Bremerton, Wash., where the 
ship discharged directly on the pier at 
the site of the crane. A steel tower 30 
ft. square and 150 ft. high with spread 
base was built to accommodate itself to 


existing tracks on the pier at 56-ft. cen- 
ters. Two wheels were used at each 
corner of the tower, so that the tower 
could be’ moved back and forth on the 
pier readily. After each movement of 
the tower, blocking was inserted be- 
tween the trucks and the concrete deck 
so that the wheels would be quite clear 
of the rail, in order to prevent any pos- 
sible movement of the tower. Two stiff- 
leg derricks with &5-ft. booms were 
mounted on the corners of the top plat- 
form adjacent to the crane structure. 
All hoisting and swinging engines, as 
well as operator’s stands and controls, 
were mounted on the top of the tower, 
to which a stairway gave access. The 
rating of the derricks was 15 tons each 
at 80-ft. radius. Counterweight was 
added at the base of the toWer to pro- 
vide the necessary stability. 

The erection derrick tower was set up 
on the pier inland from the crane loca- 


a | 


were placed at the extreme end of th 
front cantilever. 

The first shipment of steel arrived at 
the site Aug. 25, 1932, and all erection 
was complete, with the crane ready for 
preliminary tests, on Feb. 20, 1933 

he precautions taken at the plant 
during fabrication, the making of shop 
assemblies and the proper scheduling of 
manufacturing and shipping resulted in 
the erection at the site proceeding with 
remarkable ease. 

Tests 

Acceptance tests were based on the 
specification that all operations be made 
as would be required during the opera- 
tion of the crane and with maximum 
test loading of 125 per cent of the nor- 
mal rated load. During the period of 
running tests a careful record of deflec- 
tions was made in order to check com- 
putations made during the design period. 





Erecting 250-ton Navy Yard crane with 
150-ft. traveling tower derrick. 


tion. The entire crane structure was 
erected with this one piece of equip- 
ment, except that the portal of the 
crane was partly placed with a locomo- 
tive crane during the period of erection 
of the tower derrick. Erection con- 
tinued with the tower derrick in its 
original location, directly adjacent to 
the crane site, until the building of the 
cantilevers was begun. At this period 
the tower derrick was backed away to a 
proper distance to permit the building 
of two panels on each cantilever. The 
first two panels of the front cantilever 
were erected, after which the super- 
structure was rotated to permit the 
erection of the rear cantilever. This 
performance was repeated, the super- 
structure was rotated back and forth, 
and the tower derrick was moved away 
successively until the final members 


With the test load of 700,000 Ib. at 115- 
ft. radius, the deflection at this point 
was 34 in. The trusses, when reamed 
in a horizontal position at the time oi 
shop pre-assembly, were given an up- 
ward camber of 61% in. at the extreme 
end of cantilever, with calculations 
showing that the remaining camber 
under dead load only would be 5.022 
in. 

A check after completion of erec- 
tion showed a remaining upward cam- 
ber at the extreme end under this con- 
dition of 5.00 in. The tower structure 
under no load, leaned backward 1/6 in., 
and with the full load of 250 gross tons 
at 115-ft. radius the leaning of the tower 
was forward and amounted to 4 in. 
With the maximum load on a single 
main trolley (about 350,000 Ib. at 115- 
ft. radius) the difference in the eleva- 
tion of the two trusses caused by this 


eccentric loading was } in. 
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Calking Stressed Welded Joints 


Caused Oil-Tank 


Failure 


Report of accident to 80,000-bbl. storage tank at Tiverton, R. I, 
attributes failure to calking a leak in an imperfectly welded 
joint in second ring of plates while tank was full of salt water 


HE COLLAPSE of the 80-000- 

bbl., arc-welded, oil-storage tank 

at the plant of the New England 
Terminal Co., Tiverton, R. I., on Nov. 
1, 1933 (briefly reported in our news 
pages two weeks ago) was investigated 
by the inspection department of the As- 
sociated Factory Mutual Fire Insurance 
Companies, Boston, and reported upon 
Nov. 16 by H. A. Sweet, engineer of 
the department. According to the re- 
port, “A likely cause of the collapse 
is that a highly stressed, electrically 
welded joint in the second course to- 
ward the bay was leaking slightly, was 
being calked while under pressure, and 
gave way. The rupture spread rapidly 
until large areas of plates were forced 
out of the tank by the escaping water.” 
It is to be noted that three lives were 
lost in the collapse; that the dike sur- 
rounding the tank gave way; and that 
a wave overtopping the dike demolished 
the pump house and broke the oil pipes, 
the escaping liquid being ignited prob- 
ably by an electric spark. The ensuing 
fire involved all but one of the tanks at 
the plant. 

Plate thicknesses and types of weld 
used in the tank and determined by field 
observations are shown in the accom- 
panying sketch. The report lists five 
lessons to be learned from the accident: 

1. Suitable regulations should be 
generally adopted for the design and 
construction of welded gravity tanks. 

2. Large welded tanks should not be 
calked while filled. If leaks or other de- 
fects are-found during tests with water, 
the tank should be drained immediately 


Details of arc-welded 80,000-bbI. oil-storage 
tank which collapsed under a full-test load 
of salt water. 
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to a point below the leaks and defective 
material removed, rewelding where 
necessary. The tests with water should 
be repeated. 

3. Better field inspection of welding 
is necessary. 

4. Due to the relative newness of 
welding and to the possibility of not 
obtaining perfect workmanship, more 
conservative designs should be used. 
Only welders who pass regular quali- 
fication tests should be used for major 
welding. 

5. Stronger dikes are desirable for 
flammable liquid storage. 

The following abstract of the report 
gives the essential facts relative to the 
tank failure: 


Calking a stressed joint 


The reported events just before fail- 
ure are that welders were stopping small 
leaks in vertical seams of the second 
course with the tank filled to within 8 in. 
of the top with salt water. A small leak, 
which was being calked by peening 
with a hammer, developed into a stream, 
then the plate gave way, followed imme- 
diately by complete collapse of the tank. 

The welding foreman was reported to 
have stated that the foundation may 
have settled on the bay side, resulting 
in overstressing of the tank plates on 
that side and leading to collapse. How- 
ever, there was no clear indication of 
settling near the break in the dike. . The 
tank bottom rested on earth without 
concrete foundation. There was an open 
8-in. hole in the roof of the tank, so 
that excess air pressure during filling 
with salt water could not have caused 
the collapse. 

The collapsed tank had a unit stress 


Horiz.Joint 


3in.laps, % to pin. 
fillets outside. 
5gin.bolts 20in. 
é.to ¢. with 2 at 
vertical joints 


Vert. Joint 
fin. Double butt 
in. do | 
% in. do 

4 in, do 

qi Full double lap 
% in. do 

Zin. do 


3in.laps, Kin fillets 
outside. Yin. bolts 
20in.c.to c. with 2 
at vert. joints 


<gBottom plate, lap welded on top 


at the base of the solid plate of 21,0 
Ib. per sq.in. when filled with salt wate , 
corresponding to a factor of safety . 
2.6 for plates of 55,000 Ib. per sq.i: 
ultimate strength, with 100 per ce: 
joint efficiencies, 

Several failures in the third a: 
fourth courses occurred, probably aft: 
the initial break, at the base of vertic: 
joints where upper and lower course 
were lapped. Welding on the outsid 
of the joints tore away from the lowe 
plate, indicating that the outside verti 
cal welds should be continued down t 
good penetration in the top of th 
lower solid plate and then extende 
along the horizontal joint as a full fille: 
weld, with good penetration, for a: 
least 3 in. in either direction. 


Some recommendations 


1. While some states prohibit larg: 
welded oil-storage tanks, the increasiny 
popularity and use of welding make i: 
preferable to have proper regulation. 
rather than to prohibit such construc 
tion. At present, minimum strength 
requirements are left to the decision oi 
the individual manufacturer. State 
and interested organizations shoul 
draft regulations. 

2. Calking of a welded tank when 
filled, especially if highly stressed, i. 
dangerous. While it has always been 
common and safe practice to calk rivete« 
joints of gravity tanks while filled with 
water, the calking edge of a_bevel- 
sheared, riveted plate carries no stress. 
and great care is taken not to damage 
in any way, or even to hit, the main 
plate with the round-nosed calking iron. 
“Calk-welding” is also dangerous be- 
cause the steel may be softened suffi- 
ciently by the temperature of the arc tc 
cause rupture of the joint. In repairing 
leaks the only safe procedure woul: 
seem to be to lower the water level, re- 
move the defective material, re-weld 
and re-test. 

3. The prime need for reliable inspec- 
tion of field-welding seems to be in the 
immediate development of a small port- 
able X-ray machine or equivalent de 
vice of moderate cost. Also, very com- 
plete surface inspection of all welds is 
necessary. 

4. With respect to unit stresses, it is 
recommended that a factor of safety of 
34, figured at the base of the plate ani 
referring to the minimum ultimate 
strengh of the plate, be used. Plate 
should be rolled to standard A.S.T.M. 
specifications. So-called “tank steel,” 
without definite specification, should 
not be used. 

5. There probably is an accumulation 
of sulphurous acid sludge in the bottom 
of large fuel-oil tanks which should be 
completely drained off frequently to re- 
tard corrosion. Excess parent and 
weld metal in the bottom 6 in. of such 
tanks would be advantageous. There 
should be a continuous weld inside the 
tank between the bottom plate and the 
base of the shell plate. 
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Economics and Operation Lead 
Highway Board Subjects 


Majority of papers at thirteenth annual meeting of 
Highway Research Board treat cost analysis, evalua- 
tion of earnings, traffic surveys, tractive resistances, 
vehicle speeds, traffic control and allied subjects 


cedent marked the thirteenth an- 

nual meeting of the Highway Re- 
search Board in Washingeon, D. C., 
Dec. 7 and 8. Instead of concentrating 
on materials research and roadway de- 
sign, as formerly, the program empha- 
sized economics and operation, nearly 
three-quarters of the subject matter pre- 
sented being devoted to these fields of 
thought. The attendance was good. The 
George S. Bartlett award for meritori- 
ous achievement was presented to James 
H. MacDonald, former head of the Con- 
necticut state highway department 
(ENR, Dec. 7, 1933, p. 693). 


Highway economics 


The subject of transportation eco- 
nomics was introduced by R. W. Crum, 
director, Highway Research Board, 
in a paper setting forth general princi- 
ples of highway evaluation, including 
the relationships between annual cost 
and earnings and between the physical 
character of the road and_ vehicle- 
operating costs. The paper was a 
résumé Jf the three articles Mr. Crum 
published in these pages under the sub- 
ject of “How the Highway Pays” 
(ENR, June 29, July 6 and July 13, 
1933). 

Dean Anson Marston (Iowa State 
College) carried the subject farther in 
a paper on “Physical Valuation of 
Highways,” in which he urged engi- 
neers to look upon themselves as mana- 
gers of public utilities rather than as 
builders of roads. As managers they 
will be more concerned with efficiency 
than ever before. What taxes are to be 
levied and how they are to be dis- 
tributed become vital problems that 
must be separated from political ex- 
pediency. As a basis for demanding this 
separation, highways must be valued 
as any other public utility—a railroad, 
for example—would be valued. A stand- 
ard system of accounts is particularly 
desirable. Values taking into considera- 
tion actual original cost and reproduc- 
tion cost new must be determined. 
Some rational means of estimating earn- 
ing value must be devised. Modern 
methods of depreciation must be gen- 
erally agreed upon and followed if in- 
vestments in highways are to be 
protected and soundly amortized. 

The principal tool to be used in 
evaluating the service rendered by high- 
ways is the traffic survey. E. W. James 


\ DISTINCT departure from pre- 


(U. S. Bureau of Public Roads) re- 
viewed the various types of traffic sur- 
veys that are necessary to secure an- 
swers to the multitudinous questions 
that arise. The basic need of traffic 
engineers is to know how large a sample 
of traffic must be taken before it can be 
representative enough to form the basis 
for general conclusions. The Bureau 
of Public Roads is planning to analyze 
the records of traffic through the Hol- 
land Tunnel and over the George Wash- 
ington Bridge at New York in the hope 
of securing an answer to this question. 


Time saved by New Jersey viaduct 


The recently completed high-level 
viaduct between Newark and Jersey 
City is one of the most expensive pieces 
of highway in the world (costing 
$5,200,000 per mile) and also one of 
the most heavily traveled, as it is a 
part of the approach road to the Hol- 
land Tunnel at New York. Of the vari- 
ous economies claimed for the new 
route in the preliminary studies, one 
was the saving in travel time over the 
old ground-level route, which involved 
two drawbridges and several intersec- 
tions. Lawrence F. Tuttle (U. S. 
Bureau of Public Roads) presented the 
results of a field study of travel time 
between the same points before and 
after the opening of the viaduct, which 
is clear of all intersections at grade and 
is 3.7 miles long as compared with 4.2 
miles on the ground-level route. The 
difference in average trip time for a 
vehicle on the old and new routes was 
multiplied by the number of vehicles 
benefited to give the total vehicle time 
saved. 

The average of the minimum and 
maximum estimates of vehicle-minutes 
saved per year, given in the report, is 
about 61,000,000. Of this total about 
54,000,000 min. were saved by passen- 
ger cars, 3,500,000 min. by light trucks 
and 3,500,000 min. by heavy trucks. The 
construction cost of the viaduct was 
about $19,300,000. It was assumed in 
the original economic study that the 
money value of the prospective savings 
should be capitalized at 6 per cent to 
obtain the sum that might justifiably be 
spent for the viaduct. Six per cent of 
the cost is $1,158,000, and in order to 
justify the construction on a basis of 
the minimum and maximum estimates 
given in the report, a vehicle-minute 
must be valued at 2.12 or 1.75c. As- 
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suming 61,000,000 vehicles as the 
average a vehicle-minute must have a 
value of 1.9c 
car time was 
minutes. 

In discussion, Fred Lavis, consulting 
engineer, New York, who had charge 
of the original economic studies for the 
New Jersey state highway department, 
pointed out that the paper considered 
only one of the several savings that can 
be attributed to the new route. A sav- 
ing of half a mile in distance has a dis- 
tinct value in reduced vehicle-operating 
costs, and a notable saving results from 
the reduction in traffic congestion in the 
city streets. In Mr. Lavis’ opinion 
the conjestion-relief item alone would 
have justified the entire $40,000,000 in- 
vestment in the 13-mile road of which 
the viaduct is a part. S. Johannesson, 
designing engineer, New Jersey High- 
way Commission, pointed out that the 
study, while unusually accurate, was 
made during the depression and there- 
fore was not indicative of the real value 
that the viaduct has. Granted a normal 
trend of traffic, the savings shown would 
have raised by 100 per cent. He 
also pointed out that in good times river 
traffic would also be increased, which 
would slow up trip time on the ground- 


In general, passenger- 
reduced from 14 to 6 


level route and thus give an added 
relative advantage to the high-level 
route. 


In a paper on “Economics of High- 
way Improvement,” H. B. Shaw 
(North Carolina State College) dis- 
cussed a method of computing econo- 
mies designated as the “saving in an- 
nual expense method,” by which it is 
possible to compare the investment to 
be added in making an improvement to 
the difference in annual service costs 
before and after the improvement. 
Using this method as a typical example, 
he arrived at the general conclusion 
that the economy of changing to a 
higher type of road surface depends 
almost exclusively upon the amount of 
traffic and the difference in vehicle- 
operating costs on the different surfaces. 
Annual road costs made up of main- 
tenance, depreciation and other charges 
are of little consequence. The method 
demands that relative vehicle costs for 
varying surfaces be unusually accurate. 

A paper entitled “Intangible Eco- 
nomics of Highway Transportation,” 
by C. A. Hogentogler (Bureau of Pub- 
lic Roads), embodied a plea for better 
highway terminal facilities. That the 
provision of suitable parking space is 
essentially a matter of economics and 
not just a convenience for the motorist 
was shown effectively by charts in 
which the travel time from a home to a 
downtown destination in Washington, 
D. C., were shown. The charts reveal 


that while speed might average 20 miles 
an hour, time spent looking for parking 
space plus the time spent walking back 
from the parking space to the destina- 
tion reduces this travel speed to about 
Expenditures justi- 


8 miles an hour. 
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fied for terminal facilities can be com- 
puted on the same basis as expenditures 
for increased roadway, smoother riding 
surfaces, reduced curvature, wider 
bridges and better alignment, in Mr. 
Hogentogler’s opinion. 


Annual road costs 


The well-known but complicated 
equation for average annual road costs 
given in the 1929 report of the com- 
mittee on transportation economics was 
subjected to simplification by S. Jo- 
hannesson, New Jersey Highway Com- 
mission, in a paper in which he 
presented a revised equation and recom- 
mended that in estimating the cost of 
construction (factor A in the equa- 
tion) previous expenditures on the high- 
way should be disregarded, it being 
assumed that these expenditures had 
previously been amortized in the service 
rendered. Mr. Johannesson’s simplifi- 
cation substitutes a constant k, which 
takes into account both the length of 
life » and the rate of interest r. Show- 
ing that within the probable limits of 
the values of the interest rate there 
were no serious differences in the value 
of k for a given value of n, he then 
took the three values of k for 10, 20 
and 30 years (usual lengths of life) 
and averaged them. The equation re- 
duced to the following form: C= Ar 
+B-+0.035E,, + 0.052E,, + 0.035E,, in 
whichE£,,, E,, and E,, represent the esti- 
meted replacement costs of items hav- 
ing an expected life of from 10 to 14, 
15 to 19 and 20 to 30 years respectively. 

In the paper following that of Mr. Jo- 
hannesson, Prof. C. B. Breed (Massa- 
chusetts Institute of Technology) pre- 
sented an unusually complete cost analy- 
sis of one typical continuous road of 
27 miles involving 23 sections of dif- 
ferent surface types and with traffic 
densities ranging between 870,000 and 
3,700,000 vehicles per year. This pa- 
per will be reserved for more detailed 
consideration at a later date. 


Tractive resistance 


Three papers setting forth results of 
experiments on tractive resistance of 
various types of pavement as measured 
by coefficients of friction of automobile 
tires introduced the subject of opera- 
tion. Prof. R. A. Moyer (Iowa State 
College) outlined a series of tests 
carried out to supplement results ob- 
tained in the pioneer studies of Dean 
Agg in 1923 and again in 1927. A two- 
wheel trailer connected to a truck with 
a dynamometer was used. Skidding was 
provoked by wetting the pavements and 
braking (manually) the trailer wheels. 
Skidding straight ahead with wheels 
locked, impending skidding with wheels 
just on the point of complete sliding 
and sidewise-skidding (measuring roll- 
ing friction) were investigated. A pa- 
per by Professors Karl W. Stinson and 
Charles P. Roberts (Ohio State Uni- 
versity) described some similar experi- 
ments, using a recording dynamometer 
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and hydraulic brakes on the trailer. 
Results closely approximated those of 
Professor Moyer, a few of whose con- 
clusions follow: 

1. Coefficient of friction decreased as 
speed increased, markedly so on wet 
pavements. 

2. The relative resistance to skidding 
for wet surfaces, starting with the sur- 
faces with the highest resistance, was 
as follows: high-type asphaltic pave- 
ments, tar macadams, asphalt retread 
and oiled gravel, untreated gravel, port- 
land cement concrete, mineral-surfaced 
asphalt planks, brick, asphalt penetra- 
tion macadam with soft seal coat, fine- 
aggregate-type asphalt plank, steel 
traffic plates, hard-wood plank, mud on 
concrete, and snow, sleet and_ice- 
covered surfaces. 

3. In the standard tests on wet sur- 
faces at 30 miles per hour the straight- 
skid coefficient was 10 to 20 per cent 
higher than the side-skid coefficient for 
the same surface. 

Prof. R. G. Paustian (Iowa State 
College) described some experiments 
using different apparatus—namely, a 
gas-electric-drive automobile. Energy 
required for driving a car at given 
speeds over various surfaces was de- 
termined from volt and ammeter read- 
ings. Rolling resistance was found to 
increase with speed as in other tests. 
Air resistance increased greatly with 
speed. One significant conclusion was 
that less power was required on rolling 
grades than on a flat grade. 

In discussion of these papers it was 
pointed out by several that such results 
as obtained cannot be conclusive until 
there is a much greater volume of data 
obtained by a large number of investi- 
gators. E. M. Fleming (Portland Ce- 
ment Association) raised the question 
as to whether the coefficient of friction 
for impending skidding was not more 
important than either sliding or rolling 
friction. 


A billion a year 


Tax payment by the motor vehicle 
was the subject of a report of an in- 
vestigation currently being made by the 
Bureau of Public Roads. Results are 
not yet complete, but from the figures 
given it is evident that total tax pay- 
ments reach one billion dollars a year, 
of which about 325 million come from 
state licensees and 513 million from 
state gasoline taxes. There is a great 
lack of uniformity in the taxing systems 
of the various states. 


Traffic control 


Consideration of means for better 
traffic control occupied one entire ses- 
sion. W. A. Van Duzer, director of 
traffic, Washington, D. C., described an 
experiment in which some 200 appli- 
cants for drivers’ licenses have been 
given a written psychological test and 
a reaction time test with a novel meter 
apparatus. These records will be 
checked against accidents to these appli- 


cants, when and if they occur. In Ma , 
land a traffic speed survey condu 
last summer showed an average sp ~| 
of 35.5 m.p.h. for 41,000 vehicles, \ +) 
99 per cent of the vehicles mo\ 
under 55 m.p.h. The survey was «- 
ported by Dean A. N. Johnson (U>; 
versity of Maryland). 

A new method of securing accur 
data on traffic behavior, using pictur. 
made with a movie camera, and the «c- 
velopment of a new formula for «x. 
pressing the relations between 
number of vehicles passing given point 
their average rate of speed and 
average spacing at which they travel 
were described in a paper by B. 
Greenshields, (Denison Universit, 
The camera was driven by a smi 
motor, a constant time interval between 
exposures being maintained. By takin 
pictures of traffic at short definite inte: 
vals of time an instantaneous record 0 
the position of the vehicle at the end oi 
each interval was obtained. From the 
position of the vehicle in each of two 
successive pictures its velocity could he 
found, and from three or more picture. 
accelerations could be found. The pro- 
cess of anlysis consisted in first project- 
ing the picture upon a white screen 
ruled with vertical parallel markings 
and adjusting the control of the lantern 
so that the divisions represented 5- or 
10-ft. intervals along the roadway in 
the picture. Second, the travel or speed 
and the spacing between cars was taken 
from two pictures projected on the 
screen at the same time. Professor 
Greenshields concluded that the spac- 
ing between cars at various speeds is 
less than has formerly been supposed. 
After some experiments were made wit 
the reaction time of drivers, a speed 
and spacing formula was developed in 
which S = 21 + 1.1V, where V is the 
velocity in miles per hour. 

Concerning traffic-contrul methods, a 
paper by E. H. Holmes (Bureau of 
Public Roads) gave an extended analy- 
sis of the movement of traffic at an 
important street intersection in Wash- 
ington, D. C. Vehicle-actuated control. 
fixed-time-interval control and com- 
plete officer control as well as 
uncontrolled traffic were investigated. 
Conclusions were that for a trafiic 
volume of about 2,000 vehicles per 
hour, operation of the intersection wit!- 
out -control incurred the least delay to 
traffic. Of all control methods, officer 
control permitted the fastest movement 
closely followed by the shortest fixe:- 
time control. Also, with fixed-time 
control a very marked increase in delay 
followed lengthening of the cycle. 

Two papers had direct connection with 
accident-control methods. H. C. Dickin- 
son (Bureau of Standards), in a pa- 
per on “Rules of the Road in Theory 
and Practice,” urged that all regulatory 
laws be based on the principle that a 
driver should remain in his own traff: 
lane, maintain a reasonably uniform 
speed and only change direction and 
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speed when he can do so without inter- 
ference with other traffic. Present regu- 
lations are far too variable and much 
too complicated, and in many cases con- 
tribute to accidents rather than assist- 
ing in eliminating them. Dr. Walter 
R. Miles, Yale University, presented a 
paper on “Alcohol and Motor-Vehicle 
Drivers,” in which he reported that it 
has been demonstrated that alcohol in 
the blood to an amount of 1 part in 
1,000 causes inattention to external 
signals and environment, slower re- 
sponses of eyes, hand and feet, more 
yariable and less dependable muscular 
responses and increased self-assurance. 
Although alcohol is directly mentioned 
in only 7 to 10 per cent of fatal high- 
way traffic accidents, it is believed by 
traffic officials that one-third of such 
accidents are at least partly chargeable 
to use of alcohol by the driver. 

A. S. Loewe, General Electric Co., 
described experiments being made with 
sodium vapor lamps for highway light- 
ing. Such lamps, although monochro- 
matic, give excellent contrasts and no 
glare and thus offer much to the high- 
way engineer. They are still in the 
development stage and are expensive. 


Materials and construction 


Curing of concrete pavements, cal- 
cium chloride in concrete, fillers for 
brick pavement and a study of high 
elastic limit steel were presented at the 
session on materials and construction. 
In a report by the project committee 
on the curing of concrete pavement, 
F. C. Lang, Minnesota highway depart- 
ment reviewed and evaluated the vari- 
ous methods in use and presented an 
outline of an investigation at the Uni- 
versity of Minnesota on intermittent 
curing—that is, curing for a certain 
number of days wet and then alternate 
air and water curing. One of the 
significant findings was that fourteen 
days’ wet curing gave a higher strength 
than did longer periods of curing. The 
future work of the committee will be 
concentrated on fundamentals rather 
than on specific investigations of vari- 
ous types of coatings in the hope that 
some basic requirements can be set 
down by which all curing methods can 
be evaluated. 

L. S. -Wells, Bureau of Standards, 
reviewed some of the work that the 
Calcium Chloride Association Fellow- 
ship at the Bureau of Standards is doing 
in investigating the effect of calcium 
chloride on heat evolution, setting time 
and compressive strength of mortars and 
concrete. 

J. S. Crandell, University of Illinois, 
reporting for the committee on fillers 
and cushion courses for brick and block 
pavements, stated that experience with 
the use of temperature-resisting cements 
for fillers indicates that the sand used 
with the cement should have a greater 
percentage of fines than is ordinarily 
found in concrete sands, and that a 
longer and more thorough mixing is re- 


quired because of the bituminous film 
on the cement. A _ bituminous com- 
pound known as Zorbit, consisting of a 
powdered asphalt mixed with a flux 
of such character that the mixture is 
fluid for a reasonable length of time, 
has shown minimum shrinkage quality, 
good adherence and ability to hold grit 
or other skid-proofing substances. An 
asphalt-rubber compound has _ proved 
wholly satisfactory in a small experi- 
mental patch of pavement at Urbana, 
Ill. It is more satisfactory for a lug 
brick pavement than for a lugless brick 
job. 

In commenting upon attempts to re- 
move bituminous filler from the surface 
of brick, Professor Crandell mentioned 
both whitewash and calcium chloride as 
suitable materials to spray on the brick. 
Damp whitewash is better than dry. lf 
calcium chloride solution is used, the 
filler may be applied as soon as the 
bricks are sprayed, and the excess 
should be quickly scraped or peeled off. 
In moderate weather simply sprinkling 
the top of the pavement with water 
may prove satisfactory. Thick films 
are easier to remove than thin ones. 
G. F. Schlesinger (National Paving 
Brick Manufacturers Association) 
stated a preference for calcium chloride 
solutions to which a small amount of 
starch may be added. This should only 
be sprayed on the surface sc that there 
will not be enough water present in the 
removed bitumen to cause foaming and 
fire in the kettle. 

Prof. M. O. Withey, University of 
Wisconsin, presented the results of a 
paper on weathering tests on concrete 
by L. O. Hanson, University of Wis- 
consin. Four widely differing crushed 
limestones produced within the state 
were used as coarse aggregates. Al- 
ternate freezing and thawing comprised 
the weathering tests. Resistance of 
concrete to freezing and thawing was 
found to decrease directly as the water- 
cement ratio increased. Resistance of 
the concrete was found to be directly re- 
flected in the quality of the coarse ag- 
gregates. Sixty cycles of freezing and 
thawing with partial immersion proved 
a severe weathering test. 

An unusually complete report cover- 
ing a preliminary study of the use of 
high elastic limit steel in concrete re- 
inforcement was given by H. J. Gilkey, 
Iowa State College. The report re- 
viewed prior investigations of the prob- 
lem and presented original studies 
bearing upon design procedure and rela- 
tive economy in using high elastic limit 
reinforcement in ordinary construction. 
Among the conclusions were the follow- 
ing: that high elastic limit reinforce- 
ment in the form of either hot-rolled 
high-carbon rods or cold-drawn low- 
carbon wire is sufficiently uniform to be 
used with a working stress of either 
25,000 or 30,000 Ib. per sq.in.; that 
with such steel there is need for im- 
proved anchorage of all steel as well 
as for adequate web reinforcement; and 


that the dangers of concrete cracks and 
consequent steel corrosion be among the 
further problems to be studied. 


Design and maintenance 


Three papers on design were con- 
cerned with as many field experiments. 
A paper on an experimental brick road, 
by O. W. Merrell (director, Ohio state 
highway department), and one on ce- 
ment macadam pavement experiments 
by E. M. Fleming (Portland Cement 
Association ), will be reserved for future 
treatment in more detail. In Rhode 
Island a study of cracks in sheet asphalt 
pavements on concrete bases has _ re- 
cently been carried out and was re- 
ported upon by John V. Keily, of the 
state board of public roads. Concrete 
bases with various arrangements of ex- 
pansion joints, dummy joints and con- 
traction joints were constructed. Based 
on the experience with these trial sec- 
tions, Mr. Keily made the following 
suggestions: (1) That dummy joints 
be replaced by light deformed steel con- 
traction joints spiked to the subgrade 
and left in place. These joints should 
be sufficiently strong to form an effec- 
tive key between sections and extend 
up at least 1 in. into the binder course, 
to straighten out surface cracks. (2) 
Transverse contraction joints should be 
placed at intervals of not more than 
20 ft., so as to form relatively fine 
cracks which, if reproduced in the 
asphalt surface, will heal under summer 
traffic and require little or no main- 
tenance in winter. (3) Light deformed 
metal strips should be used for longti- 
tudinal joints to transfer loads between 
lanes. (4) Expansion joints should be 
eliminated from all concrete base con- 
struction used under asphalt pavement. 

W. H. Root (Iowa highway com- 
mission) outlined an experimental pro- 
ject on 4 miles of road near Ames, 
Iowa. Without exception, asphalt crack 
fillers behaved satisfactorily in that they 
were unaffected by traffic. Asphalt cut- 
backs, however, picked up badly on the 
tires of passing cars. A rather heavy 
sanding given the crack immediately 
after pouring made this material more 
suitable. An asphalt emulsion behaved 
similarly except that it spattered more 
than the cutback and failed to respond 
satisfactorily to sand treatment. The 
report concluded that asphalt of the 
general character used—that is, with a 
penetration of around 100 at 25 deg. C. 
—or a fairly soft tar with a float test of 
around 112 makes satisfactory crack 
filler. 

In his paper on “Treatment of Icy 
Pavements,” B. C. Tiney stated that the 
committee on maintenance recommends 
the application of calcium chloride- 
treated sand or cinders applied at the 
rate of 2 Ib. per square yard of pave- 
ment surface. Where ice must be re- 


moved as on city streets, 2 Ib. of calcium 
chloride per square yard of surface can 
be used: the resulting slush should be 
removed as soon as practicable. 
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Today's Road 


ODAY’S perfected main road represents a summit 

attained in the rapid climb of the highway upward 
from the fenced trail. It is now a designed transporta- 
tion agency in a measure never previously realized. The 
change is great from even a brief year ago. From the 
fundamental elements of roadway to the details of 
traveled surface, today’s perfected main road expresses 
the application of engineering science and technique to a 
definite purpose. It is the product of the laboratory and 
the machire as much as is the frame of steel for an 
Empire State Building or a San Francisco Bay Bridge. 
New materials and new inventions will carry the main 
road to loftier peaks by adding refinement and precision 
of detail to the fundamental plan now perfected. The 
elements of this plan, as outlined in this issue, should be 
a part of the knowledge of every engineer. 


A Power Policy 


N A memorable address before the American Institute 

of Electrical Engineers on Dec. 4 the chairman of 
the Tennessee Valley Authority, Arthur E. Morgan, 
indicated that body’s attitude toward power development 
and distribution more clearly than in any previous state- 
ment. It has been known that the Authority desired to 
assure that complete electric service would be provided 
to all parts of the Valley, that this should be done at the 
lowest rates that would cover all costs, and that it counted 
on a large increase in the per capita use of power. 
These points Mr. Morgan restated and emphasized. His 
new contribution was the statement that unified operation 
and ownership is held essential to attainment of these 
objectives, and that this unified control must inevitably 
be through public ownership. The latter point, which is 
the essential one, is obviously of sensational moment. 
It is founded on the conviction that where a great geo- 
graphical province has a unified power system and thus 
is subject to power monopoly, its welfare and even its 
economic existence are at the mercy of the interests in 
control of the power system. Such control, Mr. Morgan 
asserted, cannot be entrusted to a private profit group but 
must be administered by public agencies. Interpreting 
this statement, it means that public-utility regulation has 
failed. The future will have to demonstrate whether 
or not the TVA plan is the inevitable alternative. 


The Primary Job 


HILE the TVA is under discussion it is proper to 
record that its work on Cove Creek Dam (yclept 
Norris Dam) and Dam No. 3 (General Joe Wheeler 
Dam) is going forward with driving energy. These two 
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undertakings—one of them necessary, the other a wa. 
investment for the present but undertaken at the Pr: .; 
dent’s dictation to put money in circulation in north: ry 
Alabama—are being pushed at top speed. By present 
indications Cove Creek will make a record rivaling tha: 
of Boulder Dam. In little more than two months activ ty 
has appeared on all parts of the site and surroundinys, 
approach roads and bridges have been built, the coffer- 
dam is half completed, a quarry is started, a remarkal)|e 
camp constructed, and abutment excavation is well under 
way. Nearly 2,000 men are at work on the site, and 
many more in the supply establishments here and there 
that are the necessary background of every construction 
undertaking. At Dam No. 3, near Florence, Ala., work 
started only recently, but already it is proceeding at high 
speed, and the power-house site will soon be ringed in hy 
its cofferdam. Thus the TVA is going at its first job, 
that of providing employment, with brilliant energy. |i 
similar drive and skill are applied to the second problem, 
the industrial and agricultural development of the Valley, 
the great experiment can hardly fail to succeed. 


Control Survey Extension 


ORD of the proposed extension of the control sur- 

vey network of the U. S. Coast & Geodetic Survey 
as a relief measure under the Civil Works Administra- 
tion comes as welcome news to the many unemployed 
engineers throughout the country. While the pay is 
small—generally less than that set as a minimum for 
skilled mechanics under the PWA scale — it is much 
better than nothing at all, and it is actual pay for actual, 
worth-while professional work. Until now engineers 
have been stepchildren in relief work, except in a few 
cities where a sincere effort has been made to put thein 
in supervisory positions. The one bright light has been 
the U. S. Coast & Geodetic Survey. By pressing for a 
continuation of its regular work, supported by engineers 
who have sought out state funds to supplement the 
federal money, the Survey has provided many jobs. Now 
there are to be more. The proposed work is supplemental 
to the main network of the Survey; it will consist o/ 
adding intermediate lines of plane coordinates and level: 
between the 25-mile spaced network of the main contro! 
system. Such intermediate lines are needed in order to 
make it possible for engineers to tie their surveys into the 
main system without going to the expense of running 
lines as far sometimes as 12% miles to reach the mai 
control network. 


Lessons From Disaster 


FIRE which destroyed a group of oil-storage tanks 

and took three lives in Tiverton, R. I., is the first 
major disaster that can be attributed to failure of a 
welded joint. The weld was in a new tank that collapsed 
when it was under a test load of salt water; the fire was 
an unfortunate corollary of the flood of water that was 
released. It is comforting to learn that the weld failure 
apparently was due to obvious mistreatment in the form 
of calking or patching the joint while under heavy stress 
rather than to an inherent fault in the welding process 
itself. A report on the failure, published on another 
page of this issue, also suggests defective welding as 2 
possible contributing cause of failure and urges the 
development of some practical means of field inspection 
of weld-metal structure, citing the X-ray. The desir 
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ability of such inspection methods cannot be questioned. 
But recognition of the need for better inspection should 
not be allowed to detract from the real lessons to be 
learned from the failure. As a matter of fact, by pre- 
qualification of welders, supervision of the welding and 
careful surface examination, good welds may invariably 
be secured. The Tiverton tank failure has a double 
significance. First, it points unmistakably to the need 
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for unit stresses in oil-storage tank design that are dic- 
tated by safety requirements and not by commercial 
competition. Second, it emphasizes the doctrine that a 
welded joint should not be calked or rewelded when 
under heavy stress. Human safety, security of plant 
investment and the improvement of a valuable structural 


tool depend henceforth upon heeding these lessons born 
of disaster. 


On What Course? 


assuring active progress of recovery been as acute 

as now. Six months ago the problem was how 
employment on a large scale could be produced quickly ; 
today the problem is how to maintain existing employ- 
ment and further increase it to the point of spontaneous 
recovery. Public works and civil works organizations 
both will soon reach the end of their purse. What 
course is to be charted beyond that point? 

There should be no doubt as to the importance of this 
| question. The record of millions of idle workers re- 
turned to wage-earning jobs makes a solid case for the 
recovery activities. What has thus been accomplished— 
unfortunately too slowly to initiate the spontaneous 
progress of recovery that was intended—must obviously 
- be continued. 

At the moment Civil Works is most prominently in the 
public eye. Nearly two million men have found jobs on 
| civil works projects, and more will soon be employed. 
| The workers are off “welfare” and are earning fair 
wages through their labor on useful betterments. This is 
real relief, the more welcome after the PWA’s months 
of ineffective efforts to get construction employment 
started. 

Far-reaching mitigation of the season’s rigors is thus 

achieved—though on a relief basis often but thinly dis- 
' guised. Against this accomplishment must be set off the 
jact that it means complete federalization of responsibil- 
ity, financing and control. It is the first instance within 
memory of substantial abdication of human responsibil- 
ity by cities and counties, and to some extent by the 
states. A system that leads to such a result ought not to 
be continued. 

Temporary establishment of this system was made 
necessary, as is universally recognized, by the PWA’s 
failure to fulfill its primary purpose of employing several 
million workers by winter. As could be seen before 
| summer ended, politics, patronage and bureaucratic 
) centralization aided by a narrow legal and financial out- 
look slowed it up. The cause of quick employment 
suffered further when large funds were early transferred 
to regular government operation and when long-time 
projects and even inherently unsound schemes were 
authorized—the long-embattled Grand Coulee undertak- 
ing and the Casper irrigation project as instances. But 
the PWA, if slow, organized well, and finally did set in 
action a great amount of needed local construction work. 
It is now accumulating momentum, and by spring its 
effects will begin to tell. 

Already, however, its resources are near exhaustion. 
The great fund of $3,300,000,000 was poured out too 
slowly to induce that vigorous flow of business lifeblood 
which its rapid utilization was intended to produce ; but if 
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the effort is continued and made more rapid in action, an 
increasing activation of normal industry is certain to 
result. Shall the work, then, come to an end before it is 
effective? There is real danger that this may happen, 
for the municipal apathy born of the PWA’s slowness to 
act and reinforced by the attractiveness of the CWA’s 
100 per cent disbursement as contrasted with the 30 per 
cent PWA grants seriously endangers the active partci- 
pation by cities in the PWA program. This effect is 
strengthened by the rigid, ill-devised labor policy of the 
PWA, by failure to put the impetus of nationally inspired 
enthusiasm behind the program and by the difficulty of 
keeping the CWA operations free of regular construc- 
tion projects. 

In choosing between the two forms of campaign, the 
vital criterion is that Civil Works is only relief, not a 
step toward recovery. It paralyzes local initiative, which 
must remain the ultimate reliance. And even more iin- 
mediately important, it does nothing to restore life-giving 
flow in the channels of industry and trade. Recovery 
cannot be attained in this way. As before, it must be 
sought by intensive prosecution of public works. 

Congress is almost sure to see that the public works 
construction re-employment fund is increased. In doing 
so, however, it should inject into its administration some- 
thing of the speed of Civil Works. These are the funda- 
mentals of the new program: 

That it be sound, free from pork and from city pauper- 
ization. 

That its operations be in useful and needed work in 
the public interest. 

That it bring into action the structure and machinery 
of industry and trade—for unless these be revised there 
can be no lasting recovery. 

And finally, most important of all, that it be quick 
In action. 

Certain it is that neither the PWA nor the CWA as 
now set up can meet these requirements. A_ recon- 
structed organization and principle of administration is 
inevitable, following the broad outlines of the PWA but 
freed of its delays and restraints. The alternative is 
wholly federal conduct of a broadly conceived plan of 
improvement construction, both local and national, with 
entire elimination of the local factor, on some such basis 
as that laid down in the remarkable survey of construc- 
tion needs just completed at Washington and briefly 
reported on another page. But, aside from its directly 
national elements this plan represents so basic a depar- 
ture from existing governmental principle as to be toler- 
able only as last resort. Until shown to be incapable of 
being made effective, the PWA system of financing con- 
struction with local participation, strengthened by em- 
bodying the fundamental principles just stated, stands 
as the only safe and sure course of recovery. 
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City of New York 
Get $23,160,000 
For Subway Work 


LLOTMENT of $23,160,000 as a com- 

bined loan and grant to New York 
City for completing construction of the 
municipally-owned Independent Subway 
has been approved by the PWA, provided 
that by Feb. 1 the city is able to furnish 
good security and satisfactory assurance 
that its budget will be balanced at an 
early date; subject also to execution of a 
contract acceptable to the PWA. “Now 
that the voters of New York have selected 
new leadership we,” said Secretary Ickes, 
“are willing to do everything possible to 
rehabilitate greater New York. Accord- 
ingly, we have been studying this situation 
intensively and I am confident that with 
the cooperation of Mayor LaGuardia we 
will be able to agree upon a financial plan 
that will be acceptable to the city and 
justify the Public Works Administration 
in finally approving the loan and grant 
desired to build this subway.” 


Large grant included 


The grant is for 30 per cent of the labor 
and materials costs, estimated at $18,300,- 
000. The balance, to be repaid serially 
by 1963, will be secured by the corporate 
stock of New York City. The city has 
spent $550,000,000 on the subway system, 
including $140,000,000 on the sections to 
be completed and equipped with PWA is- 
sistance. Work to be done under the 
allotment includes completion of subway 
passenger stations, including tile and other 
finish, plumbing, controls, escalators, turn- 
stiles and other equipment; laying tracks 
and third rails throughout tunnels and in- 
spection yards; installing drainage and 
ventilating equipment; signals and switch- 
ing operating mechanisms; cables and 
equipment for transmission and control of 
power and light throughout the project; 
construction of power substation and in- 
stalling necessary mechanical and electri- 
cal equipment; construction and equipment 
of car inspection sheds and storage yards. 


Work under contract 


Bids on one-fourth of the work to be 
done which were received prior to passage 
of the Recovery Act are not subject to the 
30-hr. week and other requirements but 
some bidders to whom contracts have been 
awarded have signified willingness to ac- 


cept contracts with such a modification. 
Drawings and specifications on another 
quarter of the project are ready for con- 


tract letting and work is in progress on 
plans and specifications for the remainder. 

The city originally applied for $25,- 
500,000, but the PWA eliminated $1,530,- 
000 for a connection with the Rockaway 
Division of the Long Island Railroad be- 
cause the necessary rights from the rail- 
road have not yet been acquired. The city’s 
estimate for interest during construction 





was reduced from $1,790,000 to $980,000. 
Funds for the Rockaway connection can be 
applied for separately if the city negoti- 
ates an agreement with the Long Island R.R. 
Other allotments approved Dec. 12 in- 
clude $1,940,559 to the Treasury Depart- 
ment for buildings as follows: new assay 
office, San Francisco, $780,000; federal 
building, Phoenix, $635,599; federal build- 
ing, Mangum, Okla. $45,000; remodelling 
the Denver mint, $440,000 and remodelling 
present Phoenix federal building $40,000. 


Planning work starts 


New Hampshire is the first state to avail 
itself of technical assistance furnished by 
the PWA for preparation of a state plan. 
Governor John G. Winant will appoint a 
state planning board and will ask the legis- 
lature to authorize its establishment on a 
continuing basis. Two consultants will be 
assigned by the PWA National Planning 
Board of assist state board. 


PITTSBURGH BRIDGE COLLAPSES 
UNDER HEAVY LOAD 


Two street-railway work cars, weighing 60 
and 40 tons respectively, and a 5-ton oil 
truck proved too great a load for the Brad- 
dock Ave. approach ramp to the old Ran- 
kin Bridge over the Monongahela River in 
Pittsburgh, with the result shown in the 
above yiew. There were no fatalities from 
the accident, which occurred on Dec. 7, and 
only four persons were injured. Six spans 
were involyed but principal failure occurred 
in the laced-channel columns and deck 
trusses of an 80-ft. span over the main line 
tracks of the B. & O. R.R. Present indi- 
cations are that the collapse was initiated 
by column buckling and an investigation is 
now under way to determine the exact cause. 
The bridge, built in 1897 as a toll struc- 
ture, was purchased by Allegheny County 
in 1924. It had been repaired last year 
after an explosion, occurring nearby, had 
damaged it by shock and fire. A new struc- 
ture for the site had been included among 
the projects for which the county had 
applied to the PWA for a loan. Partly for 
this reason, it is said, the wrecked span 
will not be rebuilt. As a direct result of 
the accident, the county commissioners have 
ordered an inspection of ten other county 
bridges. 
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Construction Code 
Reported Progressing 
Toward Approval 


EVISION of the integrated construc. 

tion code in the form worked out + 
weeks ago by D.R. Richberg, general c: 
sel of the NRA, in cooperation with thy 
code committee of the Construction Leay ix 
was completed last week and has s 
been under discussion by the general ci 
mittee and the code committees of the 
component groups of the industry. As 
go to press it is reported that these dis. 
cusions are progressing without seri 
points of difference, and there is believe 
to be prospect of early action on the cod 
as a whole and a number of its chapters 
covering major divisions of the industry 
including general contracting and several 
subcontracting divisions. 

In the present form of code the entir 
industry is covered by a single document 
containing in its first chapter general dei- 
initions, basic employment limits, admin- 
istrative provisions and clauses governing 
competitive bidding practices; each sub- 
sequent chapter is to cover a division oi 
the industry and is to include the specifi 
definitions, divisional code authority pro- 
visions and trade practice rules applicable 
to that division. 

The present labor clauses contemplat: 
that regional or local agreements may be 
arrived at in any division of the industry 
by representative collective bargaining. 
When such an agreement is approved by 
the President its violation shall be deemed 
prima facie unfair competition. Joint 
employer-employee boards set up by the 
Administrator shall investigate complaints 
of unfair competition. Where no such 
agreement has been approved, a 40c. wage 
minimum and 40 to 48-hr. week maximum 
applies. 

A code authority chosen by 
organizations of the code is 
operations of the system in general, hut 
specific supervision of rules and _ bidding 
practices is placed in the hands of divi- 
sional code authorities. 

+ 


Golden Gate Bridge Directors 
Vote for High Silica Cement 


By a vote of 9 to 3 the directors of t!x 
Golden Gate Bridge and Highway District 
voted to back up the judgment of its en- 
gineers and consultants on the matter of us- 
ing high silica cement in the San Francisc 
pier of the Golden Gate bridge. Suit had 
been brought by the Pacific Portland Ce- 
ment Co. to prevent the use of the high sili: 
product. The directors authorized Joserh 
B. Strauss, chief engineer, to specify hig 
silica cement for the San Francisco pier 
and also stated that “whenever in his judg- 
ment it is to the best interest of the dis 
trict that said high silica cement be used 
in any of the construction work of the 
Golden Gate Bridge and Highway Di:- 
trict.” 
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Work Started on Flood Project 
On Rio Grande at Nogales 


The Department of State on Nov. 22 
issued instructions to Commissioner L. M. 
Lawson of the International Boundary 
Commission to commence work on _ the 
floodway through the towns of Nogales, 
Sonora, and Nogales, Ariz. On Nov. 12 
the American and Mexican commissioners 
signed a joint report embodying a plan for 
the construction of an additional floodway 
through these towns and, subsequently, the 
Public Works Administration allotted the 
sum of $433,000 for the portion of the 
work to be performed in Arizona. 

The Public Works Administration also 
has allotted $1,500,000 for emergency flood 
control work on the lower Rio Grande 
which is to be done by the American sec- 
tion of the International Boundary Com- 
mission entirely in the United States. 
This work does not require a formal treaty 
with Mexico although plans were devel- 
oped jointly with the Mexican section. 
They provide that each section shall per- 
form the necessary work located in its 
respective territory for disposal of the 
flood waters which reach the lower Rio 
Grande. J. L. Lytel is project engineer 
on this work with headquarters at San 
Benito, Texas. 

What is known as the Rio Grande recti- 
fication project at El Paso, and which 
project includes the rectification of the Rio 
Grande below El Paso for a distance of 
88 miles and a flood retention dam on the 
Rio Grande 100 miles above El Paso, is 
covered by a formal treaty between the 
United States and Mexico because it in- 
volves changes in the international boun- 
dary line below El Paso. The treaty 
between the two countries was signed Feb. 
1 of this year at Mexico City. The Sen- 
ate of the United States ratified this treaty 
on April 25, and on Sept. 13 the Mexican 
Senate took similar action. The exchange 
of ratifications is expected within a short 
time. The cost of the portion of the work 
to be assumed by the United States is 
$5,256,624. The engineering plans for this 
project were detailed in Engineering News- 
Record, Feb. 16, 1933, p. 226. 
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Deep Trans-Bay Caisson Landed 


Successful landing of Caisson 6W of 
the Trans-Bay Bridge at San Francisco, 
which is located in deeper water than any 
of the others, was accomplished on Dee. 12. 
This caisson, like the other main caissons 
of the bridge west of Goat Island, is an 
open-dredging caisson equipped with pock- 
ets closed at the top by air domes for 
ready control of landing and sinking, a new 
development in the caisson field. The 
caisson was landed without incident, and 
was sunk several feet into the mud of the 
3ay bottom, within 6 in. of true position. 
The Trans-Bay Construction Co., contractor 
for the caisson, reported that “control of 
the landing with air was positive and sat- 
isfactory.” 

This caisson is to form the foundation 
of the east main tower of the double sus- 
pension bridge west of Goat Island, being 
the pier located nearest the island, and is 
744x127 ft. in horizontal dimensions. The 
water depth at the site is 105 ft. from low- 
water-level to mud, and the caisson is to 
go down to rock at 170 ft. below low water. 


Contract Let for Structures 
of Syracuse Track Elevation 


Contract for construction of the em- 
bankment, retaining walls and structures 
to provide street underpasses in connection 
with the New York Central track eleva 
tion at Syracuse, N. Y., has been let by 
the railroad company to the Walsh Con 
struction Co., Syracuse, N. Y., on a bid 
of $4,021,097. Additional work costing 
about $3,500,000 was begun some time ago 
by the railroad company on a day-labor 
basis under the direction of the company’s 
own construction forces. 
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Boston Professional Engineers 
Organize for Code Work 


There has been formed in Boston an 
emergency organization of professional en- 
gineers in private practice to study the de- 
velopment of the code for the professional 
engineers division of the construction in- 
dustry and other matters of professional 
interest. Whether the organization will 
be of a permanent nature has not been 
determined. Alfred Kellogg has been made 
chairman to act for one year unless earlier 
released and he has been given authority 
to appoint an executive committee which 
also may act as a code committee. About 
40 engineering organizations were repre- 
sented at the organization meeting. 

The meeting took up discussion of the 
code as now written and has prepared 
recommendations to be made to the code 
committee of the Construction League. 
Subjects covered are those of setting up a 
control committee composed entirely of 
professional engineers, the sponsoring of 
the code by organizations not truly repre- 
sentative of the practicing professional en- 
gineer, making the code inclusive of all 
professional engineering work, limitation 
of the definition of the functions of an en- 
gineer, and hours of work. 

Edward B. Richardson, 12 Pear! St., 
Boston, is secretary of the organization. 
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California Earthquake Law 
Closes Five Berkeley Schools 

Five schools in Berkeley, California, were 


closed tor repairs and strengtheni 
declared to be below th 


2 wie 
provisions of the 
new state law requiring all school build 
ings to be earthquake resistant Four 
more San Francisco schools are under 
study tollowing the closing of three schools 
recently. A survey of Oakland schools 1s 
under way but has not reached a point 
where recommendations can be made 

\ recent ruling by the state attorney 
general has held that members of school 
boards throughout the state are liable to 
criminal prosecution for manslaughter 
under the state law if deaths occur in 
school buildings which have been ruled 
unsafe from seismic shock by the state 
architectural department. This ruling will 
have a definite effect to speed any re- 
habilitation which may be required by an 
unfavorable ruling of the engineers from 
the state department. in regard to the 
safety of any school structure. 

The board of education in Berkeley has 
voted $50,000 to construct temporary 
buildings to house the 3,000 children af- 
fected by the closing of the five schools 
The condemned buildings represent a total 
investment of about $1,250,000. A Federal 
loan and grant of about $4,000,000 may be 
sought for a rebuilding program. 
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Navy Yard and Dock Work 
Rapidly Getting Under Way 

The Bureau of Yards and Docks of the 
U. S. Navy has placed under contract, or 
has started by station forces, emergency 
public works projects exceeding $14,400,- 
Q00, and has called for bids on additional 
projects amounting to $8,200,000, most of 
which is expected to be under contract by 
the end of the year. The most important 


project is a new ship repair base at the 
Navy Yard at Pearl Harbor in Hawaii. 
A contract for $2,789000 for this work 
has been awarded to the Hawaiian Dredg- 
ing Co. of Honolulu. 





WORK UNDER WAY ON NORRIS DAM ON THE CLINCH RIVER 


The present stage of work on Norris Dam 
at Cove Creek on the Clinch River, is 
shown in the accompanying photograph. 
In the left center land is being cleared 
Preparatory to excavating for the one abut- 


ment of the dam. In the lower right corner 
the construction bridge across the river be- 
low the dam is being erected. Construc- 
tion of the dam is being carried forward 
by the Tennessee Valley Authority. 
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Second Large Loan 
Made to Chicago 
for Sanitary Work 


N additional allotment of $33,948,000, a 

combined loan and grant, has been 
made to the Sanitary District of Chicago 
by the Public Works Administration. This, 
with the loan of $8,000,000 previously au- 
thorized, will bring the total amount for the 
sanitary district up to nearly $42,000,000. 

The allotment is made on the basis of 
securing the government by general obli- 
gation bonds of the district. In addition 
to the bonds, the district has agreed to 
secure legislation authorizing the fixing 
of charges for handling of trade waste in 
accordance with the use made of the sew- 
age system. It has agreed to pledge such 
revenues and all revenues from the sale of 
electric current as security for the bonds 
being turned over to the government. 

The work to be covered by the allotment 
is the construction of four sections of the 
West Side intercepting sewer, the comple- 
tion of the Calumet treatment works the 
construction of four of the Calumet inter- 
cepting sewers, three additional sections of 
the West Side intercepting sewer and for 
the construction of the pumping station, 
blower house, two batteries of aeration 
tanks and necessary connecting conduits 
for the West and Southwest Side sewage 
treatment works. All contracts will be let 
and disbursements made under supervision 
of engineers to be appointed by the govern- 
ment, and the treatment work will be con- 
structed in accordance with an engineering 
study and review, as noted in our issue of 
last week. In the event that contracts are 
let or disbursements made without govern- 
ment approval, the districts will not be 
entitled to the grant, estimated at about 
$8,845,000. 

The money now available will finance 
the district’s program for the next two 
years, 


Other non-federal loans 


The largest number of non-federal loans 
and grants yet approved was announced by 
the PWA last week, a total of 129 in two 
separate groups. Details are given in the 
accompanying table. Outside of the $33,- 
948,000 combined loan and grant to Chi- 
cago, which is included in the list of non- 
federal loans, other large loans include 
$2,472,000 to the Brownsville Navigation 
District, Cameron County, Texas, for the 
construction of a ship canal 100 ft. wide, 
25 ft. deep and about 15 miles long. The 
loan will be secured by general obligation 
bonds at 54 per cent interest payable from 
unlimited ad valorem taxes. Interest in 
excess of 4 per cent will be refunded to 
the applicants. A combined loan and grant 
to the county of Los Angeles of $2,115,200 
has been made for the construction of a 
13-story county office building. 


Mountain parkway 


An allotment of $4,000,000 has been made 
to the Office of National Parks, Buildings 
and Reservations to extend construction 
ef a national parkway drive from the 
Shenandoah National Park in Virginia to 
the Great Smoky Mountains National Park 
in North Carolina and Tennessee. The 
length of the parkway from the southern 
point of the Shenzndoah National Park 
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to the northern point of the Great Smoky 
Mountains Park will be about 350 miles. 
Its exact route has not been determined, 
but preliminary plans contemplate a drive 
that in general will follow the Southern 
Appalachian Mountain range. The states 
of Virginia, Tennessee and North Caro- 
lina through which the parkway will pass 
have agreed to acquire a 200-ft. right of 
way except where it passes through fed- 
eral property. 

The Bureau of Lighthouses has been 
allotted $149,600 for the establishment of 


navigation aids at fourteen points through 
out the country. An additional allotmen 
of $5,000,000 has been made to the Soi 
Erosion Service of the Department of Inte 
rior to extend its activities. The work © 


this service was noted in our issue of Noy 
30, p. 644. 
Federal building work 
The procurement division of the Treas 
ury Department has been allotted $1,750,00: 


for the construction of an addition to th: 
federal warehouse in Washington, D. C.: 





DETAILS OF PWA LOANS AND GRANTS FOR NON-FEDERAL WORK 


























LOAN AND MAN-MONTHS 
GRANT OR WorK 

Locauiry GRANT TYPE PROVIDED AMOUN? 
Neuces County Navigation Dist., 

TOROS. Seescceeviserdevesesieg ERE en ios | eee ee 600 $200,000 
Pe Se sox och dune csieuuekoe eer SE ee ere 450 102,00 
PRO Blk. ssid ance he ckica dare Da Me Gis < n.0'¢9 Prete re 7,200 920,00 
Huron Rd. Hospital (private), 

ee rear Tr ee CD 22 ash ead wes 760 336,00! 
Larimore, DOE ot ee Te Ges a. b0s 8 DE cy ap 6 adidee esa 270 20,001 
ge A ERR a ar Rae > Sh ae oa ae PE Gisedh ioe s veake 275 59,000 
pe eg | ee er ore ee NO 0.460% bc eie eee 546 143,000 
A vet a bake oiere pan Raden viens SE oa 9 8 sb oe Oh Res 210 37,000 
ow. et Se re neta soe Re A ies a0 ae ar <oeeee 1,300 205,000 
paenne. WO cdk cect cs caeaeu MS ee  ..d ods cae sb Bos ke 3,200 415,000 
LOT CNG 6. 05505 sag vee eee Re Reese 06 WOROTWOERE: 2c cc cteees 180 55,000 
Fergus Falls, Minn............ Rea « 6 0 An NE it Wid fre & &b-4 #0 960 289,000 
Matagorda County, Texas...... at eee: eee e nk aae 600 104,500 
Kast Providence, RR. I......:.-. Rar GP Gs eis sc SUNT Nis ADS Goosen 288 101,42s 
East Providence, R. I........ BY ror INGE. a cw BSck wwe a6 0° 720 174,500 
Se Ns 36 64 bbs 00 0.0 00 eel Fe ee ra 312 90,400 
MO, ONS | oc ees ce ewieees L. & Water System’ babe een 875 400/000 
Plainview, TeZas .icccccccesss sla & Cea ter 54 9,000 
Wee ee oars oto 006s 55s .& SMa ae me 400 117,000 
Los Angeles County, * . & ce Se 5,850 2,115,200 
Rone, DOME: si ccecKkews bets .& MEET. oh 5 SSnb eae 3M Wie 75 35,000 
Ashby, Minn. ..... . & Waterworks . 120 25,000 
Mt. Morris, N. Y. . & Water 120 45,000 
Buttonwillow, Calif. **! . & School 40 11,500 
Burbank, RON a . & Bower’... 900 127,000 
Riverside County, Calif . & City Hall 60 14,000 
CYTUR, MEAN. 3. vb 6 ck sve ccccetesass G WERE WOEEE oeccesscve 160 5,000 
Tehachapi, ¢ ee Woes ee MOOT <i wired es 6G 4hGS 165 40,000 
Pawmee, CHIR, . «csccsccesecees .-L. & a ere ‘ 200 50,000 
Pawnee, Okla. ....... shshaee . L. & SEED Sa naa Sues eeperce 60 8,000 
State of Connecticut..........0... G WORRIES moins iccs Snuu ews 70 4,800 
Kansas City, Mo..... Sere ee err se Sohne 0 6,450 500,000 
State of Missouri...... sos ceeneweee TREO 6p Sscaves ce ne 298 21,100 
Titonka, Iowa ....... oveevesceeeute BOWS eivdssicevets ° 20 950 
Lehigh County, PR inch 5 SKATE Teese a ee eee 140 12,200 
Alameda County, C Oss cocci eae a “COBREROUNE § ccccvicuce 6,730 462,000 
2 ae eee C2 bseeeragen eee Waterworks ......... . 5 25,500 
St. Louis County, Mo. ...sccoeecs Makces sts CEN: ivirains <0 46 00% 1,275 70,200 
North Providence, R. I.......+. Oe 7: eee Oe ON ere : 15 6,000 
Moraine Gun, TOWO. 2. vidacsinicca Ten ceescaecPUDe LADEATY ccc ccses 20 600 
Ottumwa, TOWR  .sccccscsives cose nceees cee WMCOr BEGINS: ~ 6.00550 34 2,000 
Kimbaliton, Towa ....cccoccceces ee poe WUREOE WOT cee dcocces 15 800 
Sauk: Contre, > Bs... ckadcec uve ie SE SG nak Feo res <d 240 13,000 
Rake, IOWSR 1.20.08 . DOE WésSiver ene see 100 8,200 
Williamstown, Mass. eT es 250 9,000 
St. Clair, Mich... DE TibG es pene va's oe3 50 4,000 
Mound, Minn. ..... Waterworks ......... 180 61,000 
Memphis, Tenn, tiver Front Drive .... 500 100,000 
Mowe. TERE. oscicc kiediceses Adm, Building ........ 1,344 522,000 
Worthington, Ky. 2... ccccccccccece | RTO ee eae 2 1,500) 
Kaukauna, Wis. .. i. eee err 5,000 
McFarland, Kan. School Bldg. 4,000 
eg oS eee -Park impr. 119,000 
Bridgeport, West Va... .- Waterworks .. 13,0006 
Grand Haven, Mich ey ey ee eee ee 95,000 
Ramerh TOE: iiss base iesencenes So. sos Rk 6 oe Re 2,000 
Galveston County, POE ke cas 10,00! 
6 ee EC Perera on Waterworks 19,000 
WOOO. as. Bakes piece GNeasdoee GOED vis bevevscesri, 168,000 
University of Minnesota, Minne- 

MONG ESI iis) acca nas se Le ee ox ee evened 105 9,000 
Custer County, Okla. ............ SRS ae Courthouse ........... 315 28,000 
St: Ciaiv, BAR iin cece sas os Odes 0 0's I ada 6 Go's 4:9 geen 38 2,000 
Anderson County, Kan..... eens MAES s.6 3 ¥ DE bea ies Sess 75 5,000 
State of Now York.........cceee. Rahs ¢ae Auburn Prison ....... 2,760 226,000 
State of New York........... em EDC. < 6's Matteawan Hospital 1,800 146,000 
Co Bae, Fee perc Reais 6 04 Dormitories, Albion 3,060 262,000 
Brownsville Nav. Dist., Texas...L.&G....... Ship Channel ........ 9,900 2,472,000 
DRG, TY. : os nk eka sas aete Bae Gres. ces Power -Piamt ccicsass 280 328,000 
Cie OR ©. a k's 0's be is hee ee ee Re Waterworks 79,000 
WU AE WC oss oie cas gwd Cabaee L.&G City Work 30,000 
ee 4 Oa ee ee Pie ee G Men os Sree se 2,100 
Nashua, N. H. (amendment). » RS oa vena 122,000 
Oldenburg, Ind. ree op sab >-s a 36,000 
Somersworth, N. Waterworks 60,000 
Hammond, Ti. , OS eee 34,000 
St. Johnsbury, Vt " Waterworks 128,000 
Highland Park, Mich............. G WROTE ov cee cwcseses 16,000 

RN EE piel eo ps 60 8oe seNeod L. BewaSe «..2cs0% 100,000 
Croton-On-Hudson, N. Y..... sah Waterworks ... 115,000 
Canajoharie, Me Reve cs ctewwet L. + as wee eg Cee kes 55,000 
Marrs County. TARAS. cv ccscck L. Road Impr. ..cccocose 120 35,654 
Sault Ste. Marie, Mich.......... L. Street IMP. v..csecveses 100 12,677 
Sault Ste. Marie, Mich.......... L. Street Imp. ..cccccss 780 63,838 
Sault Ste. Marie, Mich.......... L. ee eer ee 200 200 28,000 
ae ee rere eee BOT: 25 6. a0 ets oaveas 90 43,000 
Pinte: “BOO. 60:20 0éeeess cveontns L WE. o.cccssaces an 210 48,000 
Woodson; 405 66603 ooisenie Waterworks. impr. “en 280 64,000 





(Continued in adjoining column) 





we Awe «8 _ on wr — a 


ee ot OO OO 








ti 
ii] 
1) 
0 
i) 
Th 
0 
0 
mu 
uO 
mM 
vay 
Vi) 
i) 
ou 
ao 
ie 
O00 
oo 
a 
Ov 
Oo 
OO 
Ov 
Ou 
00 
Ot 
00 
00 


NOH 
O00 
DOO 
DOH 
HO 
O00 
000 
000 
O00 
000 
000 
100 
O00 
000 
000 
000 
000 
,000 
000 
000 
000 
654 





December 14, 1933 — Engineering News-Record 


$140,000 has been allotted to reconditioning 
the fourth floor of the Treasury Depart- 
ment Building and sums totalling $33,000 
have been awarded for other federa! build- 
ing work. 


Loans rescinded 


Allotments of funds for non-federal work 
in Mount Ranier, Md., and for two proj- 
ects in Barre, Vt., have been rescinded by 
the PWA because legal difficulties have 
made it impossible to complete the contract. 


Railroad equipment loans 


Railroad equipment loans totaling $41,- 
807,500 have been authorized by the Public 
Works Administration, subject to the nego- 
tiation of satisfactory contracts. Allot- 
ments of $18,065,000 to the Chesapeake & 
Ohio, $11,964,000 to the Erie, $5,028,000 
to the Nickel Plate and $1,250,000 to the 
Northern Pacific will be used for purchase 
of 12,775 freight cars, 167 passenger cars 
and 30 locomotives. The Northern Pacific 
has received bids, the Erie and Nickel 
Plate have requested bids and the C. & O. 
will do so soon. Loans will be secured 
by 4 per cent 15-year equipment trust 
certificates maturing semi-annually. No 
interest will be charged the first year. 

Loans of $3,500,000 to the New York, 
New Haven & Hartford, and of $2,000,000 
to the Lehigh Valley, authorized last week, 
will be used for repairing and rebuilding 
cars and equipment in their own shops. 


Engineer inspectors named 


The following have been appointed state 
engineer inspectors, with headquarters in 
the offices of the PWA state engineers: 

lowa: C. P. Stowitz, Des Moines. 

Wisconsin- Minnesota: J. H. Watson, St. 
Paul. 

Massachusetts: J. A. Garrod, Boston. 

Maryland: H. S. Shryock, Baltimore. 

Connecticut-Rhode Island: F. J. Carew, 
3ridgeport. 

Henry M. Wallace has been appointed 
to the Michigan advisory board to succeed 
Murray D. Van Wagoner, resigned. 


Army Engineers to Restudy 
Plans for Canal Across Florida 


President Roosevelt has instructed Army 
Engineers to restudy on the basis of pro- 
viding a 30-ft. channel the proposed plan 
for constructing a waterway across the 
Florida Peninsula. It has been learned 
that the President felt that a 35-ft. chan- 
nel would be too expensive and that there 
was no real necessity for such a depth at 
this time. Few ships of a size that would 
require a 35-ft. channel would utilize the 
canal. 

A description of the proposed canal was 
published in our issue of Nov. 9, p. 578. 


—_—+%—— 


Suit Against Quebec Engineer 
Dismissed on Legal Technicality 


A suit brought by the Quebec Associa- 
tion of Architects against James Ruddick, 
an engineer, over the design of two build- 
ings, was dismissed on a technicality in a 
judgment handed down in the Superior 
Court of Quebec on Dec. 1 by Justice 
Marchand. It was claimed in the suit 
that Mr. Ruddick had made plans for two 
buildings in the Province of Quebec, al- 
though not an architect, and not a mem- 
ber of the Provincial Association of Archi- 
tects, which association claims for its 
members the sole legal right to prepare 
plans for the construction of buildings 
within the Province. 

The case was not considered on its 
merits, but was dismissed on the ground 
that according to law the action must be 
brought within one year of the alleged 
offense, and plans for both buildings were 
prepared and submitted more than a year 
ago. 

As the case was of significance to engi- 
neers in building work in the Province of 
Quebec, the Corporation of Professional 
Engineers of the Province of Quehec took 
up the case in behalf of Mr. Ruddick, who 
is a member of that organization. 





Oklahoma A. & M. College...... ey Oe tins oa 
er aes Ba Ge Gece ce 
CNN, COM, nb oan ¢ we waaleeen a | ae 
New Wilmington, Pa........... L. & G. 
IR SINE c's ose w cldiw wee ors Bi Ge oss a 
PR SE aaa i OG acs ss 
Winston-Salem, N. C...ccccsees eas Oe les <0 
PR, PRd> Ee Sse cow tcctceeccs i Ges 6b 6 
PeeeCe, SIO. ci Secccoeccee L. & G. 
EE, a coe ange een t Te BG cscs 
a ay a see L. & G. 
0 a ee i TC ae 
eee eee ee ee 
SE ee ee a i ae 
Coenen te rk oe os civ ow eee oe OS 3: ee 
Pes Te Ca Hots cece secidais pe eee 
TN, SNe RS ons de noo eRe Ont Bi We te se 
Me DORE ERs Beetcctudcsseadss L. & G. 
Wee peewee, BR Bivelccsedces L. & G. 
pO OE SD Se ete ere L. & G. 
WORSMINEGOR, ORIG .cncscicecicc ay | ar 
Sisseton, Se SUS oak x a ark ge ew ae Raabe aw dn 
SE OS ee ree Rica ees 
pS A ee Be Gk... 
Ce Se Os oe anceade<s Gone a 2s Se 
Treee Kivere, TeMAS 2... ccseccess Bac icc ace 
TOT, BE etic celvesidoesws L. & G.. 
Granite Palis, N. Cicccccocccss. Bere cis 
DG WE 6 cc tees dewsddewed Sees oe uke 
NGRCRINGEE, BEIM, co sicssicsecc cd. L. & G. 
Wee, I os cacn pee ccutiaa’ Da Os 3. s% 
Ge WB b.s un dese con céadanes ESS 
RE, BGs. o6cnee coment cases, Redcat 0% 
PE WU oss a 6g Se Ree Rehacen Winks es <5 
po N.S ee cea 4 4 
as See eee ee ee eee Cee, ciao ds 
Nobles County, Minn. ...........- Meuse s << 
SO. MOREME. | . cede cawawedcns | ee 
ES. (Riri Biss <atreans dhe eens <4 Miike dees 
Cuyahoga County, Ohio........... ee 
Cuyahoga County, Ohio........... bie «4a 
Sanitary Dist. of Chicago....... Sn Bway is 





School Addition ...... 1,400 450,000 
I og ke kgs wewes 380 75,000 
Waterworks Impr. .... 425 90,000 
iy EE caer 0 akin w'dha ecard 18 5,000 
CE, hain bas bie «ae 6 300 50,000 
Ween ES ev uaden 1,920 338,000 
RE lv on & a dee Rae 2,304 250,000 
WHE Wiican ess db s.can% 600 175,000 
—  - eaenare 288 84,000 
a eee 120 35,000 
wes: eee 390 51,000 
Fire Hydrants ........ 90 36,000 
Pee Oe. cctweseres 50 31,000 
SO ik Wed hob ava 720 89,000 
Waterworks Impr. .... 390 60,000 

| aa 520 107,000 
SOU: 6600s swunses 1,260 130,000 
BOWES <ccctcsccss ewes 90 15,000 
«+ EE wk@awsedbiewdecs 2,544 600,000 
gS 6 hea hs'6-4.0.8 «6:5 300 75,500 
Mo 3 > eee 75 18,000 
Oe 163 11,200 
> arr 40 1,300 
Storage tank ......... 195 11,000 
SE as hs.0 kd e608 > 50 14,000 
Waterworks Impr. ... 320 26,000 

o «UE SEU, ines. G’ce 560 230,000 
OU. cc wcwseweecese 2,500 80,000 
Water Mains ......... 38 3,000 

> MOWED ovesdecccseces 300 107,000 
SS 6 oko we Kode ene 900 135,000 
CES, Se sk ceeees 20 2,000 
OG 6.b5s See coeeens 250 24,000 
ai ee tcwnecow sé 245 12,000 

. Waterworks Impr. .... 60 7,000 
TOO SS bce ccesces 90 4,000 
FROG RES bv ve as cer 150 8,000 
i fae 15 3,000 
po error 2,400 263,000 
OGG ERNBE. ceccevccce 150 17,000 
OG Bs kc a cKkieees 600 45,000 
SOWOTG  cacecccsccce 86,100 33,948,000 
FORE fo cedivreswied se 183,503 $50,770,647 
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New Jersey Acts to Aid Cities 
Seeking Funds from the PWA 


Among the legislation passed by the 
legislature of the state of New Jersey at 
its present special session are bills en- 
abling counties, municipalities and school 
districts to borrow money from the Public 
Works Administration beyond their debt 
limit as now set by the state constitution. 
While such borrowing is exempted from 
the constitutional debt limit, it must be 
included in the future in computing the 
debt limit for other loans. 

In order to speed up work under the 
PWA program, the state highway com- 
mission has been authorized to award con- 
tracts within one week after the call for 
bids instead of three weeks, as heretofore 
required. 

The legislature, before it recessed on 
Dec. 6, approved the creation of a state 
housing authority to obtain federal funds 
for low-cost housing and slum elimination. 
Another new state law, passed previously, 
vests supervision of limited-dividend hous- 
ing companies in the state public utility 
commission. 

2. 
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Additional Sewage Plant 
Recommended for Toronto 


Construction of a large new sewage dis- 
posal plant has been recommended to the 
city council of Toronto, Ont., Canada, in 
a report prepared jointly by the firm of 
Metcalf & Eddy, Boston, and _ Gore, 
Nasmith & Storrie of Toronto. The en- 
tire project covered by the report would 
cost about $26,000,000. 

The report recommends that the devel- 
opment be laid out to take care of the 
sewage from the area known as the Greater 
Toronto Sewerage District, that a popu- 
lation of 877,000 in 1948 and one of 1,564,- 
000 by 1970 be planned for, that all flows 
up to two and one-half times the average 
daily flow be conveyed to the treatment 
plant, that complete treatment be given to 
all flows up to one and one-half times the 
average and the surplus be treated by sedi- 
mentation only. Elimination of the exist- 
ing Eastern Avenue sewage-treatment 
plant is called for, also provision for pump- 
ing the sewage coming to that plant to a 
new sewage-treatment plant at the mouth 
of Highland Creek in Scarborough Town- 
ship, close to Lake Ontario, from which an 
outfall conduit will lead into Lake On- 
tario. The new pumping station adjoin- 
ing the site of the Eastern Avenue plant 
is estimated to cost $859,000, an outfall 
sewer from the pumping station to the 
proposed Highland Creek plant to cost 
$9,374,000; the plant itself $9,435,000, and 
the outlet conduit $760,000. Intercepting 
sewers within the city would cost $5,411,- 
000, and those to serve the outlying dis- 
trict, $3,745,000. 

The treatment process would consist of 
preliminary sedimentation, activated-sludge 
treatment of the settled sewage, and diges- 
tion and mechanical dewatering of the 
sludge. The new plant would be 11 miles 
east of the existing plant. Its discharge 
would be carried into the lake a distance 
of 4,480 ft. for discharge through a diffus- 
ing system about 34 ft. deep. It is esti- 


mated that six years avould be required to 
build the plant and put it in shape for 
operation. 
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Coast Erosion and Protection Discussed 


at Washington Meeting 


URRENT requiremenis in shore and 
beach protection and the results of 
research on shore actions were discussed 
by the American Shore and Beach Preser- 
vation Association at its annual meeting in 
Washington, Dec. 11. At the close of its 
discussion the meeting passed a resolution 
urging Congress to enact laws embodying 
the principle of the use of federal funds 
for prevention of beach and coast erosion. 
After an address by Maj. Gen. E. M. 
Markham, Chief of Engineers, U. S. 
Army, expressing the interest of the En- 
gineer Department in shore protection and 
in scientific research of beach erosion, 
Lieut. L. H. Hewitt, of the Beard Erosion 
Board, reported for Col. W. J. Barden, 
chairman, the results of the board’s two 
years of experimental study of water and 
sand actions at beaches (see abstract of 
the interim report of the board, ENR, Sept. 
7, 1933, p. 281). The board’s recom- 
mended groin profile and length were em- 
phasized as essential features of secure 
beach protection structures. Fred Haycox, 
of Virginia Beach, Va., cited the success- 
ful development of beach by a vertical con- 
crete pile and slab seawall without groins 
at Virginia Beach, where the width of 
sand deposit has increased by 50 ft. since 
construction of the wall. 

Extended discussion of the respective 
effects of bulkheads and groins tended to 
show that results may be distinctly dif- 
ferent in different locations. Most of the 
observations were that bulkhead construc- 
tion along an ercding beach failed to check 
erosion, whil groins later added resulted 
in building beach. It was also reported 
that the Galveston seawall is now under 
study by the Beach Erosion Board, as 
progressive erosion in front of the wall 
during two decades has removed the beach 
and exposed the sheetpile base protection 
of the wall. 

Further discussing bulkheads, Victor 
Gelineau, director of the New Jersey Board 
of Commerce and Navigation, stated that 
he has been able to find no case in which 
a bulkhead caused sand to accumulate 
except through wind deposition along the 
top and at the foot of the w Il. In general 
a bulkhead wall serves only as anchor for 
the heel of the groins. As to-height of 
jetties, Mr. Gelineau brought out that in 
an exposed location a groin or jetty may 
have to serve as breakwater and in this 
case must be made hig’. and strong. The 
type of construction used by New Jersey 
proved its justification in the severe storms 
of last year, when all  state-protected 
beaches suffered little or no damage while 
unprotected beaches directly adjacent were 
in all instances badly damaged. 

Construction of an outer bulkhead or ‘off- 
shore breakwater of granite to about 1,000 
ft. out from shore at Winthrop, Mass., 
was reported by Richard K. Hale, of the 
Massachusetts Department of Public 
Works. Gen. Hale also referred to the 
peculiarities of coast structure in Massa- 
chusetts, where high walls of gravel as 
much as 17 ft. high above low water ex- 
tend along the beach at many points, being 
formed by the erosion and pushing back of 
glacial drumlins. Erosion along this coast 
is not rapid, but upland cutting is active, 
so that a bulkhead is the first necessity, 


followed by short jetties of piles and rip- 
rap. Piles and*wire fences have some- 
times been effective. Gen. Hale also em- 
phasized that some beach changes are 
cyclic, beach building for 10 or 15 years 
being followed by cutting. 

The absence of shore-protection under- 
takings from the current emergency con- 
struction programs as well as from plan- 
ning studies was discussed in a paper by 
F. E. Schmitt, editor of Engineering 
News-Record, under the title of Progre.s 
in Shore Protection. He made the pro- 
posal that the association undertake the 
systematic observation and compilation of 
facts relating to shore damage, interests 
affected, maintenance costs and related 
facts, in addition to scientific research and 
engineering and economic studies. 

Prof. Thorndike Saville, of New York 
University, presented an extended survey 
ot the variable coastal erosion and inlet 
migration along the North Carolina shore, 
principall* at the barrier beaches that form 
a large part of the state’s shore frontage. 
Prof. Saville emphasized strongly that 
every beach is a separate problem. The 
progresive erosion at Wrightsville Beach 
during the past half dozen years, with 
failure of groin protection, was fully de- 
scribed. 

Col. W. J. Barden spoke briefly of the 
direction of work of the Beach Erosion 
Board, and Col. Earl T. Brown suggested 
that PWA funds be allotted to the board 
for immediate continuation of its work, 
now interrupted, as a necessary basis of 
public-improvement planning. 

J. Spencer Smith, president of the As- 
sociation, presented an address on federal 
participation in coast-protection problems, 
which developed convincingly the national 
interest in shore damage and maintenance. 


Jo 


Winnipeg Plans Interceptors 
and Sewage Treatment Plant 


A sewage-treatment works is planned by 
the city of Winnipeg, Manitoba, in order 
to relieve unemployment during the com- 
ing year. To this end, the city has re- 
tained W. S. Lea, consulting engineer, of 
Montreal, to prepare plans for a large in- 
tercepting sewer and to advise in connec- 
tion with the first installment of the 
treatment works. In February of. last 
year, Mr. Lea submitted a report covering 
the needs of the city and of its’ six ad- 
jacent municipalities in regard to sewage 
treatment works for 260,000 people initially 
and 500,000 ultimately. At present crude 
sewage is discharged through fifty or more 
outlets scattered along a twenty-mile 
stretch of the Red and Assiniboine rivers. 
Mr. Lea recommended the construction of 
an interceptor seven miles long,. designed 
for future extension upstream, to permit 
of concentration of sewage from about 
70 per cent of the population at a down- 
river site where ultimately the settleable 
solids would be removed from all the 
sewage delivered there, and about half of 
it subjected to some oxidizing treatment 
if and when the condition of the river so 
requires. The estimated cost of the ulti- 
mate project to the city is $1,000,000. 


Brief News 


Start oF ConstrucTION of the nm 
Federal Post Office, at Buffalo, N. Y., 
being delayed by questions of land val: 
Attorneys for the government have carri 
to the Circuit Court of Appeals their o 
jections to payment of $784,700 for the si 
on the Civic Center, which was held fa 
and equitable in a lower court. 


A Torat of 5,329 men were employed . 
105 projects in Colorado, by Dec. 2, accor 
ing to J. A. Elliott, chief engineer for t! 
U. S. Department of Public Roads at De: 
ver, and of more than $6,500,000 allocate 
to Colorado, $3,338,000 was obligate 
Heavy snows may stop work on some 
the projects, but it is believed that t! 
forces may be used elsewhere. 


Recorps For FiLoop Controt expend 
tures in the Memphis district were broke: 
last month, with disbursements _ totallin 
$3,075,155 and representing 21,282 check. 
issued by the district during Novembe: 
The previous high expenditure was $2,945 
636, made in 1931 and representing 15,31s 
checks for one month. More than 13,00) 
employees, representing a monthly payro!! 
of $500,000, were engaged in flood contr 
activities last month. 


PIPELINE CONSTRUCTION is increasing in 
Oklahoma. The Stanolind Pipe Line C 
has begun work on its 44-mile 8-in. 0! 
carrier from the new Lucien oil pool of 
Noble County to the trunk system near 
Cushing and plans in December to start 
on a 6-in. line to the gathering system at 
Paradise, Kansas. In the Perry district oi 
Noble County, 70 men are at work con 
structing a new 6-in. gas line from tli 
Waltermire gas well to the city of Perr) 
as a supplemental gas source for that cit) 


A Bitt To Prevent the city of St. Louis 
Mo., from employing outside legal and 
engineering counsel in proceedings before 
the Missouri Public Service Commission 
will be vetoed by the mayor, according t 
his recent announcement. The mayor indi 
cated that he believed the bill would seri 
ously handicap the city in public  utilits 
and rate valuation proceedings, and als: 
prove detrimental in defending lawsuits 
against the city. Inasmuch as the cit) 
charter provides for the employment of 
such outside counsel, the legality of the 
bill in any event is open to question. 


aon 
SOCIETY CALENDAR 


AMERICAN CONCRETE INSTITUTE, To- 
ronto, Ontario, Canada, Feb. 20-22, 1934. 

AMERICAN RAILWAY ENGINEERING 
1 eipeemanresi Chicago, IIL, March 13-14, 
1934. 

AMERICAN ROAD BUILDERS ASSOCT- 
ATION, annual convention, Chicago, Jan 
22-26, 1934. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual meeting, New York, Jan 
17-20, 1934. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, Atlantic City, N. J., Jun 
25-29, 1934. 

AMERICAN TOLL BRIDGE ASSOCTA 
TION will hold its annual convention a‘ 
Cincinnati, Ohio, Jan. 26-27. 

AMERICAN WOOD PRESERVERS ASSO- 


a Houston, Texas, Jan. 23-2: 
934, 

CANADIAN CONSTRUCTION ASSOCTA- 
TION, Toronto, Ont., Jan. 22-26, 1934. 
ENGINEERING INSTITUTE OF CAN- 
ADA, 48th annual general meeting, 

Montreal, Que., Feb. 8-9, 1934. 
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Personals 


D. C. Peacock, Jr. is now with the 
Bechtel-Kaiser Co., located at Tucson, 
Ariz. Mr. Peacock was formerly connected 
with the Six Companies, Inc., at Boulder 
Dam. 


Pusey Jones and Georce P. Stowirtts, 
formerly engineer of design and engineer 
of construction, respectively, for the Cin- 
cinnati Union Terminal Co., will be asso- 
ciated in the firm of Stowitts and Jones, 
consulting engineers, Cincinnati, Ohio. 


Joun L. Neety, Jr., chief office engineer 
of the Tennessee state highway department, 
has been appointed coordinator for the 
TVA by H. A. Morgan. Mr. Neely has 
obtained leave of absence to take up this 
work, 

LestreE R. Ames, former state highway 
engineer of North Carolina, together with 
S. C. Webb, formerly with the Southern 
Paving Construction Co., Chattanooga, 
Tenn., have formed a construction com- 
pany to be known as Ames and Webb, Inc., 
with headquarters at Raleigh, N. C. 

H. W. Crark, formerly director of the 
Lawrence Experiment Station of the Mas- 
sachusetts Department of Public Health, 
and also director of the water and sewage 
laboratory of that department, has opened 
an office as a consulting engineer on sani- 
tary engineering and sanitary chemistry, 


at 11 Beacon St., Boston, under the firm 
name of H. W. Clark; Inc. 


Harry O. Weser, formerly with the 
Stone & Webster Engineering Corporation, 
Boston, and W. Martin Crark, of the 
galvanized steel division of the Nashville 
Bridge Co., at Bessemer, Ala., have been 
appointed structural engineers for the Ten- 
nessee Valley Authority on te design of 
transmission line towers. They will be 
located at Muscle Shoals, Ala. 


James B. Witson, former chief engi- 
neer of the Louisville Water Co., has been 
appointed city engineer of Louisville, Ky., 
to succeed A. A. Kriecer. Roy W. Burks. 
Louisville, has been appointed Director of 
Works, to succeed ArtHur A. Witt. Both 
Mr. Wilson and Mr. Burks have served 
in like capacities in previous city admin- 


istration. 
Obituary 
Cuartes A. Cowtes, for 46 years chief 


engineer of the water department of Lynn, 
Mass., died in that city on Dec. 6. He 
was born at Lynn 71 years ago. 

Cuarvtes A. Bipwe ct, civil engineer of 
Stockbridge, Mass., and at one time asso 
ciated with the engineering department of 
the former Hartford, Providence & Fish- 





kill R.R., died on Dec. 6 at Stockbridge 
at the age of 91. 

Henry Gorrotp CuristmMan, 64 years 
old, a general contractor of northern Indi 
ana, died recently at his home in South 
Bend. Mr. Christman started his e a ract 
ing business in 1894 and later established 
additional offices in Detroit and Lansing, 


Mich. 
Frrxt McGrecor, 49, long prominent 
as a contractor in Houston, 
Dec. 6, at El Paso, 


Texas, died 
Texas, his recent 


home. He was closely identified with 
Houston expansion prior to the mone wat 
period. Graduating in engineering from 


Texas A. and M. College, Mr. Gree ir 
became connected with the office of Stone 
and Webster at Houston. Later he assisted 
in the organization of the Central Con 
struction Company, general contractors 

J. A. Parrerson, 82, pioneer in Cana 
dian railway construction and formerly a 
well known figure among Canadian and 
United States railway engineers, died in a 
hospital in Toronto on Dec. 8. Railway 
projects in Canada on which he worked 
are the Credit Valley Ry., Temiskaming & 
Northern Ontario Ry. and the old Midland 
Ry. For a time he was a resident of the 
United States as engineer in the building 
of the town of Gassaway, W. Va. Later 
he returned to Canada and was employed 
for several years on the Canadian National 
Ry. 


CONSTRUCTION STATISTICS OF THE WEEK 


AINS in both private and public construction contracts of $10,500,000, with 

raised the total of awards this week to $29,454,000, an in- of awards. 
crease of 25 per cent over the previous week. 
were the heaviest in three months; awards of nearly $4,000,000 
for Pennsylvania R.R. rails and $1,400,000 for apartments in 
Highways and river 
improvements were strong in the public works field. Road 000 made available 
lettings increased for the third successive week, reaching a total 


Jersey City, raised the total to $9,232,000. 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
Dec. Prev. 4 Dec. 14, 
1932 Weeks 1933 
Federal Government $6,095 $9,994 $6,939 











State and municipal.10,024 14,910 13,283 
Total public . -$16,119 $24,904 $20,222 
Total private -- 4,553 5,473 9,23 
Week's total ....$20,672 $30,377 $29,454 

Cumulative to date: 

1932 ...$1,177,965 1933....$1,108,718 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Week Cumu- 

Dec, 14, lative 

1933 1933 
State and municipal...$ 2,317 $274,682 
PWA allotments, public 50,313 820,532 
Corporate issues ... ‘i 50,480 
PWA allotments, private 5,836 192,894 
Total new capital $58,466 $1,338,758 

Cumulative, 1932. $691,500 


Note: These figures inclede private bonds 
and stock sold for productive purposes; 
state and municipal bonds for construction; 
R.F.C. advances for self-liquidating loans? 
PWA loans and grants to states and mu- 
nicigalitics including the special highway 
funds ; and PWA private loans. 


INDEX NUMBERS 


E.N.-R.-Cost E.N.-R.-Volume 
December, 1933 192.14 November,1933 133 
November, "1933. 190.14 October, 1933..... 162 


December, 1932.. 


158.46 November, 1932.. 137 
1932 (Average) .. 


156.97 1932 (Average).. 127 

1931 (Average)... 181.35 1931 (Average)... 220 

1930( Average)... 202.35 rea: 260 
(Average) .......... ‘ . 100° 


Private contracts 
16 at Quincy, IIl., 


nearly every state represented in the list 


Two lock contracts on the upper Mississippi were 
awarded, Lock 8 at Genoa, Wis., going for $1,422,000, and Lock 
for $1,468,000. 
district are scheduled for early award. 

New capital rose to the highest figure in weeks with $58,466.- 


Four more locks in the same 


< 


for new construction. All but $2,317,000 


of this amount represents loans and grants by the PWA. 


CONTRACTS - WEEKLY Noose 


CUMULATIVE CAPITAL AND 
aaa meas ease mee) ba) Conn) 
AS REPORTED BY E.N-R. 
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Construction Equipment 
and Materials 


New Scraper of Revolving Type 


A new revolving-type scraper has re- 
cently been placed on the market by the 
Davenport Locomotive and Manufacturing 
Corporation, Davenport, Iowa. The mak- 
ers state that the new scraper is quick to 
respond to the control of the tractor oper- 
ator and is rugged in construction. This 
ruggedness is attributed to the box-beam 
construction for the cross member, the 
steel box beam tongue and heavy channel 
stiffeners, and a heavy reinforced bowl. 





New scraper by Davenport 


The bottom board and cutting edge of 
the scraper are made of high carbon steel. 
A sturdy and positive operating control 
are provided. The scraper is made in 
seven sizes ranging from 12 to 56 cu.ft. 


a 


Automatic Drill Feeder 
Depends on Natural Vibration 


An automatic feeding device for drifter 
drills which makes hand cranking un- 
necessary has been introduced by Inger- 
soll-Rand Company, New York City. 

The auto-feed makes use of no power 
medium and is completely automatic. It 
derives its action from the natural ten- 
dency of a running drill to creep when 
the feed screw is allowed to turn in only 
one direction. The mechanism, which is 
attached at the end of the feed screw, 
consists of two ratchet heads, around 
each of which is a ratchet ring having 
both internal and external teeth. Pawls 
on the two ratchet heads are arranged so 
that depending upon the direction of rota- 
tion, the feed screw is locked to one. or 
the other of the rings. This serves to 
feed the drill either forward or backward, 
according to which ring is locked. The 
direction of feed can be reversed by throw- 
ing a conveniently located lever. A brake 
permits retarding the rate of feed or stop- 
ping it entirely. When the drill is not 
running, it can be freely moved in the 
shell. 


Ingersoll-Rand’s new auto-feed for drifter drills 





Among the advantages claimed for this 
auto-feed are: greater overall footage per 
man shift; better control of the drill in 
fitchery ground; ease in pulling tightly 


held steels; ability to operate in close 
quarters. 
a 


New Cork Expansion Joint 


A new cork expansion joint has re- 
cently been developed by the Johns-Man- 
ville Co., New York, which is compressi- 
ble within itself. According to the manu- 
facturer, it possesses enduring resiliency, 
is easily compressible under light loads, is 
not ruptured by heavy loads, is unaffected 
by freezing and thawing and not softened 
by high temperatures, and cannot be dis- 
placed from the joint space. 





Compressible expansion joint of cork 


The expansion joint material is made of 
selected cork particles bound together with 
a synthetic phenolic resin. Its has all the 
lasting resiliency of cork wood, and in ad- 
dition the chemical and structural perma- 
nance of a synthetic resin. It is available 
in any length up to 20 ft., in standard 
widths up to 12 in., and in various stand- 
ard thicknesses. Its net weight is about 
1} lb. per board-foot. 


ee 


Business Notes 


AMERICAN MANGANESE STEEL Co., 
cago Heights, Ill, announces that W. K. 
Leach has been named general manager 
of the alloy division. Mr. Leach is located 
at the St. Louis plant of the company. He 
was formerly with General Alloys Co. of 
Boston, 

THE CONTINENTAL ROLL & STEEL FounpDRY 
CoMPANY, Chicago, Ill., announces that it 
has established an industrial equipment 
division for merchandising heavy tractor 
operating equipment. The company is now 
manufacturing and distributing Wooldridge 
Trailbuilders and Bulldozers, 


AMERICAN CYANAMID Co., 535 Fifth Ave., 
New York City, announces the acquisition 
of the Filtration Equipment Corp., which 
owns the Laughlin equipment and process 
of sewage treatment. Officers of the new 
corporation are R. C. Jeffcott, president; 
vice-presidents, W. C. Laughlin, J. T. 
Fetherston, John W. Boyer; treasurer, 
Cc. B. E. Rosane; secretary, W. S. Weeks. 
The new corporation will continue its head- 
quarters at 350 Madison Ave., New York 
City. 


Chi- 


New Publications 


Culverts. Armco Culverts Manufactu 
ers’ Association, Middletown, O., ha 
issued a five-page folder on “Soil Cons 
vation.” Brief discussion of soil erosix 
and its prevention by various practic: 
methods utilizing culverts is presented, wit 
photographs of actual installations. 

Bulldozer Truck. National Equipme: 
Corporation, Milwaukee, Wis., announce th 
Koehring Wheel Dumptor in an 11-pag: 
catalog which lists the distinctive featur: 
of the new device, a combination dum) 
truck and bulldozer. Among these ar 
improvements leading to lower costs, faste: 
operation, reliability, and economy. 

Locomotives. The American Locomotiv: 
Company have issued a reprint of W. ( 
Dickerman’s address on “Modern Trends }; 
Railway Motive Power,” delivered befor: 
the New York Railroad Club on April 21, 
1933, in a very attractive 48-page booklet 
Recent developments and possible futur 
trends in steam, electric, and diesel loc 
motives are illustrated and discussed, 
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New Wagon Tool 
Decreases Net Drilling Time 


A new wagon drill, which will handle 
3 in. and 4 in. drills, giving easy spotting 
of holes in rough ground has been an- 
nounced by the Gardner-Denver Co., 
Quincy, Il. 

The wagon is constructed of I-beams, 
channels and angles. The heavy square 
axle is offset, carrying the wheels well 
forward to eliminate the danger of up- 
setting the outfit when pulling tight steel. 
The 1-in. cast slide to which the drill is 
bolted is arranged to take a drill of any 
size, and the clamps and bolts that hold 
the drill securely to the slide are com- 
pletely accessible from the rear by raising 
the drill. When used with extra long 
steel, the outfit can be equipped with a 





Gardner-Denver wagon drill 


hand winch for cable and steel puller, for 
raising and lowering the steel, and with 
an extension and guide by which they 
can be safely handled. A_ substantial 
towbar with swiveling wheel makes it 
easy to move the rig from place to place. 
Only one string of pipe is necessary for 
the operation of the drill. 











